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m m # 

'OX'fK. m^^^m^mmt^dNkmnom^ m^li. Magram^,. Nature, 3 
15:338. 1985) . t h^B^-x^Hj^^O^I^ (lij^b, v^^T;l/^B^x;b7 
"i^x, n|3LLj#JS; 1994) . $t>{c{i^^0Wffi (^Jx.(i\ Muller^>. Experienti 
a, 47:923, 1991) . -etL^ffll>/zWffltlM©^^{c^ijffl$nT#/; (^?tj^{i\ V 
elander^,, P.N.A.S.. 89:12003, 1992) o itfe^^AO^f^i LTticn^T- 
!|tliPltj^{CDNA<£-aA^6:^}ii (Gordons, P.N.A.S., 77:7380, 1980) X$>K). 
L. ^•7'>x^i'^M1"'5>::^?i (Takahashi Development, 102:259, 1988) 
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{C^D-->^$n/;*t;670kbODNAifK-T*^ (Jakobovi ts t,. Nature. 362:25 
5, 1993) o YAC^^^^a^^i^^XBSm^^ife^tSCiJCJ: 
«9fT^d:^n/Co YAC{C*,H>T(i. *t2Mb^-Z?0^5^DNA^^D-^>i^'-^§5i^ 
tLTl^^TlX (Den Dunnenb. Hum. Mol.Genet.. 1:19. 1992 ) . mmmm^ 

x\t. nmuw.-^m±omm^mmi)^i^\^ztt<^i>>nx^^. s^iejij^^ 
<'^-^^^^mmi^^^±fmx^^r.'^wt:^ztt<mmfii%^t<^;t^ ^ 

t hyVADNA^^i;YAC^^y^.;-e(i. -E-©20~40»;i,^'f5r 
•$•^5CLTl^a (Greenb, Genomics. 11:584. 1991) „ 

(Richa^,. Science, 245:175. 1989) o C©^gm^i^n/cv^xji^^:{zjbH^T 

t h#M6^DNAie^.j (Alu E?ij) ^miii^tifzt<. t ^a^5^^^{cot^T(i^t 
^m^^fzmittiK^tK^A.6o 

Cookb. Nature Genetics. 7:162. 1994) . nm^^i^ (Hoodb. Cold Sp 
ring Harbor Symposia on Quantitative Biology. Vol. LVIII. 339. 1993 ) . 
mmm^^m (Carrolt>. P.N.A.S.. 84:8535. 1987) . i^xhvy^^y (Den 
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Dunnen^, mil) mt. ^(D=i- \^'$m^Wt<lUh^m^6iz^ ^^^-dZ ti!)<9!a 

oy>J>l:IJ (~1.5Mb. Cookt>, mil) X m^K (-SMb. Zachau, Gene, 13 
5:167, 1993). ^11 A (~1.5Mb. Frippiat'i, Hum. Mol. Genet., 4:983, 1995) 

'^(OWi/TiX^itl^^mis^i (am^<^tv-^. 1993.7. 5.) o 

G/OKti. iiS»-ioMb2i±o;^^$^WLTi^So ^^£oT. ^mmi^B 

$ -tt 5 S ^ © ^< m ^ n T I. ^ -5 o 

*At-SC<J:^<pJ^|-e*5o CtltiiJC, (t h^Dli^*^50-300MbO^ 

tlTl^-E.^^ McBridet), P. N. A. S. , 70:1258, 1973) s ^OtpXhM^ 

<^^%W^l:^fzl^mA'r6yjmt LX^mt^^i^tlX^^?i<D^<i ^ o-tyu^ . 
T^)^ (Koit>.Jpn. J. Cancer Res., 80:413, 1989) o \ ^ )\/ tmttl^ 

^^^^^^xtt^'m^ik^nmthmmzi.^mm^-^tih \ p-fe^i^^^^mL. s 

(^«J;t{i\ Saxoni^j. EMBO J.. 5:3461, 1986 ) o $b{C. X 
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S (Koii. Science. 260:361, 1993) „ tt^i,^^ i u -i, mb&.±<D 

^^^^izmt^ESm^O^^ (Evansb. Nature. 292:154. 1981) 

^^^<^^lznU^^J,^lzf^^f, Mansour^. Nature. 336:348. 19 

88) o ^^DNAO«Ail^-5S?*T{iMi!iOYAC^^^-{C^D-^>^'aj 

^, h5>X-^x^..^.<^;l-D>^-. ^UE?±if^x>x.7^^. P143-. 198 
9) c 

^^^^X' ^ ^ t% ^ tir ^ tz CGrovP^, J.Exp.Zooi., 228:253. 1983- m 

^<^^itflESmmr.mX^tltzm^. esm^^^k^^/cD (MuUer^. Nature 
311:438. 1984) . ^^k^ L ^ ^ (Sugawara. Science. 247-70 

7. 1990) i%^^,nfCo 
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(Ceder, Cell. 53:3. 1988) o m^li. tfii^m&^CD'i^mtiz^-slXti^^!^ 

^tcD^ikmimm'^mw^tL. m^^K}t^mmt6t\.^^n^^<^6 (Hsieh 

EMBO J., 11:315. 1992) o tfz. Wit^ntzmm^Plsli^W^titnLr. 
de novo(D/^Jl^t^<mziO'Pt^'t^nx\.^^ (Antequera-^, Cell. 62:503. 

1990) o J:oTcn^■^row5t*^b> mmwmm'p. t h-^^7.mmmmo:)^ 

C:CT\ Kiit-^ feOi LTIllmenseebO 2 OCD^^ (P. N. A. S. , 75:1914, 1 
978; P.N.A.S..76: 879. 1979 ) iz^^ UWtHiflihtl\.^o l-Dlitbmmm 

^>nTV>S mnih, -^^XOTy h~^, SX^tt. 5115. 1987) » ttZs 1 
$ n/c C i {i±feo 11 Imensee t> Ofg^Jtii^fe^j: I, ^o 
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(^^m^sjmizLtzo 

i^o-kjvtom^izxio. ^itmi^^mt^mm-^mmm-tfzmm 

(mmim^mizxioi^mt^ztt<T^^. m-ttzmm(D^^m^w$>^K^ 
t m<^. ^^^^i^^<^^~tfzmm(Dmm%w^^\,m.^(Dmn^mL. 

(5)^^ 34^t ^^m^rj^mt^fz^^commim^it^mikmntmrnom^o 
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^5ii{i. t n2^m^mA^^y-^^7.izm^th^B'¥-^m (rt-pcr) 
-pcR) (DmM^7r.tmmmmwMi:$>^o 

<*©^si#cD^?^^-r mm^i/i:*T*-5, (pcR^^ff) c 

ELISA) i}^7rs-^tiX\>^^o 

BLISA) *<^$nTl^^o 
mi5il(i. t hlgMM^^N^yi; K-v^D->H4B7©^tff (ELISA) 

m\m\t. t H2#^fe^^sp5^ifn-RcKi4#^fe^^:^^»f>t^^^t-5^'^x 
Bs^is^ (TOfflfl^^PGis) o?mmmm^^7r.tyk^w-(DMm(D:^uxh^. 
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ll23El(i, LoxP-pstNE07"5 7.^ KDNA O^iit^^LTl^So 
(4) ^^3-7^x\zm^\iVVk%.W'^^-Bi.rJ. t hiife^f^^iSE 
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^to lE^tlt Y^^Wmzm (M(i24S) 46*#:^ L. -etl^'m^jSO-^SOOMb 
(Cot-^T. h Hmumn (G418. fa-p^>f 

tT(i. Mvm^o^fii^t. -^"^^mmoii^ti^^m^xi^m^iiMKh 

+ trVDt-^-O^^L^.^<^ (Katohb. Cell Struct. Funct. . 12:575. 
1987) . ^^xm-iru^-^- (Sorianob. Cell. 64:693. 1991) 

^m±. 1992) ^{Ci^JBgg^^^jit. ^iR^SCi{Cj;t). mK^ntz^ 
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-tj-MB'f't^. 23S46**^t hPk^W±lzy y^ri^izWA^ntzJiotlt h 
ra.M., Environ. Health Perspect., 93:57, 1991) t±mmM'tt6CtiZjii:), 

ti-l:MiFLt6Ztlz^(:), %ibtL6 i a-i^jim<^W<D0 < it. 1) . 2) . 3) 

{is :K'^SP&T-?i<itl5 V-i^X- t y o^V-A$tSfflSa{C;foH^T> PGR 
('-f> U -^--tf^x-r > U 7^ •> 3 Saiki^). Science. 239:487, 1988) . if 
-tfyya-y h^^ff (Ausubelt), Current protocols in molecular biology, Joh 
n Wiley & Sons, Inc., 1994) . FISH (7;!/;^ b -fe >x>r ^-tf-T -/n-T :/ 
U y-r-tf-i/ 3 Lawrence^?. Cell, 52:51, 1988) M^Jr^iZ^ Kim^^ Z t 

$t>{C. ^A^Mt:^fef^±CDDNAie?iJ^:^fi^<i:L/c^Sf5l*I^;i (Thomas t>, C 
ell, 51:503. 1987) (cj:<9s #^OSI5fe{C^-;!7 -itfe^^if Af -S C ch 

■7-^>i7':^titzt h^k^i^^m^itLx-^^xkQmmizmA-r^zthiii^^o 
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cn^Tic. m^(DJ^^gi(D'7t?x^^(DMmmmm (Ecmm. Hanaoka^. d 

ifferentiation. 48:83. 1991 ) . B^nmm (ESM. Evansb. Nature. 292: 
154. 1981 ) . B^±mm^ (EGmm. Matsuif,. Cell. 70:841. 1992) ^<-7^ 

:^mmiz'&A^^\.m^^mt6 z t izj: i)^(DiEni^mmizm^t:h. tu 
^t>^/^^^xj^m^mi:'$>^z.tij<n^:^tir\.^^o es. EG«is-e©#i^ 
tmzm<. ^<om^^mmmizhm^u 't(Dmm^^(D^m^r?^ztt< 
■^#^0 Emmiii.iz±mmii^mi)-i^. mmimmm<Di^mmm-ih. egm 
^it^^mizmt?>ii^m^mmm^ihmi^ti6o :^mizm?>b h^^^ 

*>H>T^T. ^^^'it-mojE'^wmmiz^it^mti^ih^h^^mm^m^ 

^^^x^^o ^mm^<D^Aii<m7km'n, mmj:^^-yh'yy^, ^±if±, i 
QQ^>mizii:^nfzyjmx^mmti^a-\,ju^m^t6ztizji^nfi^, = 

^ ^■^jmmmiz^\.^xit^6t h^%wtfzi>i^mni}<^mmmiz^\.^x 
y hm^. ?mm^mizj:io. mA^E^tt^mBT-$>?>\,^im^i^$>6\.m 

^^^'ii^om^MmAt^ztiz^^.ztii^^mmzmt^^nmm 
^'^^zthx^^o $t>(c. txiz$>^h hm^i^^mALtzmmwo^i^^ih^ 

^^^^i^m<i^uaLfzh(D^m^t^cth'^mx^6o z.tum'M. ^mm 
"piz^iiDt^^vimmomm^Mi^^ z. t «c j: ^^^$n-5o 
t h^fe(^±o-7-^- (G4i8Wtt^) izx^mtk-^ntz'^^mmK '^^m 
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D-yi LTt h#Mfi<j^OiiLE?iJ (LK Alu^. Korenbergb. Cell. 53:39 
1. 1988) . t hitfe^^^ffli^/cit-tf >^|ff{Cj:«9^ai$n-?,o ttz. t hit 
ii'f-^m^^y^-^-lz^^PCm. RO't hPk^i^O^m^-fo-zf (Lichtert>. 
Human Genetics, 80:224, 1988) ^ffl l^/c 7 1/ -v -t ^X'f >1f ^ -/N-f 

(FISH) m(DPtk^wm^i:i^^mw.t^cti3<x^^o 

(2) xn^htifzmmwt^i^o^M y-^^ xfjpwt. < m-Rm-, ^^'^r^--^ 
-^T;u->'j-X8 •:^->^-yx>f >i>'. m±n, im>mizti:^ntzyjmx 

^iR{3o^.^T{i. 'ttl^'tKDBSmmWlzri^'Xtr-lzi^m'^tlfzmW^m^^^Z 
ti}<mtL^\ m^l^. CBAXC57BL/6 Fl S*©TT2fflBS (W^fe. Yagib, Anal 
ytical Biochemistry, 214:70, 1993) {::ol>T{iBalb/c (fife. 5*^5^ 
tt) *»^l^{iICR (fife, B*i^L/7y:) * *©8*lflflS^M<&1t±)BE«!: LTffl ^ 

(4) 3-7ryxiZ:^i^^t h^-fef*0^*^SO*h Njtfe^^31 

7.^mmz:jsir^t hPk^i^oumit^mi^Jiiomiii-^ntzY j L.nm^m^^tz 

^At hmf^W±(Di&Bl^^mimT<DJ:oizLxmm^n6o t h^fe^*:^ 
*mRNA©%31(S:§.$I|gi5|^RNA^ffll>/-cRT-PCR^fe (Kawasaki P.N.A.S.. 85:56 
98. 1988) . y-if>yD7 hii (Ausubel^, 1512) ^.t «9:^tli$n'?)o 

KtrL^{c<i:^^^fegaiJ^S (ELISA. Mlh - ^M, ^ - ytfiW^m^- ^ 
TJl. mm±^-(:^y7-^y ^ t;, 1987; SiH. jSi^.€Jt^^^M^a, 
ttmS-tr 1993) . ^J^7.^yzruy Vm (Ausubel^,, huIS) hh\.^{t. 
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^^mSm<Dmi.^^mmLfzT^y*f^J.^Vr (Koi ^. Jpn. J. Cancer Res.. 
80:413. 1989)^{Cj:i9^Hi$nao ^ ^ y P^mm^X^Ot hm^ 

*^bf^il|$n/c + >5^^X^c-^^,^T. +p'^v':7Xitam4^0t MgM. IgG. Ig 
#AF^. mm±^^:r.y^>i^ '1991) <£.ELISA{C J: 0 X U > i^'-^ § 

lit2Smmm<DmiHt'p y h (lannaccone«^. Dev. Biol.. 163, 288-, 1994) , 
(Wheeler ^, Reprod. Fertil. Dev.. 6, 563-. 1994) . -^7 •> (Simst.. 
Proc. Natl. Acad. Sci. USA, 91. 6143-6147. 1994) {cfcl^T|g^$n. 

^mm, 1995^10^ ^lifiJ. .it^tHi!5) o tfz. t -^{ciJl^TfiES^m (ED 
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fz^^mmE'^l:i^^t^Ztt<^ihnr\.^h (Campbell Nature. 380. 6 

4-, 1996) o ^tii^Es$>6KHiEsmmm^^nmmtLtz^\-^m^mAiz^', 

itifzm^. ^Miz^ioui^tL^=^'michmAPtk^wtfzimni!}<mib^ti. ^ 
<o=^MimA^nfzm^i^ttzi,imn±(DmB:^^^mi-i>o 

t tzi,t^(D=fm(Dmw^^^ptk^i^ttz{i^<DW)=!r±(DmB^^mm lo^^^ 

mti fzhcD m^if< i^^—^mmtom-^izjii^^jgitLtz^^-fy^) k- 
•7) ^^t-^^\-^m'^i^tfzii^comPr±(DmB'f'^^mio6m^Tr'^mi. 

t hmi^ttzii^o^mmm. mm. ^^^^a^n^^^^itLfzhot^i^ifyiii 
L/I^*^fe^^s^,^{i^^7)^K-> ttzim^m^i^ttzi.i^(Dmn'^mf&t^ 

Ms i^v-^mm. sFdmmm) izmAi. mm^^^m^i^ttzit^ 

15 
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t h^a^*ilfe^^^D-^>^'L. ^i-^^-X-Ax^-iip^aflg (CHO) 
^^^D-vm{c^ALTh hin:{*:^^^-r^C<i:;5<T^S (Lynette t>. Bi 
otechnology. 10. 1121-. 1992: Bebbington f>. Biotechnology, 10. 169-. 199 
2)o 

*^Bj{cj:<9iibn5t h2#. i4#. Z2^mm mn) ^^^tt-s^^^ 
mMx (22§^fe^^±) -en^-noitfe^oatifttisejijo^^sp^^i^itLii-So 

5>Xvx^.>i>-7'^X (Greeni. Nature Genetics. 7. 13-. 1994. Lonberg 
b. Nature. 368. 856-. 1994^) iJt^LT. t Mcfcl^Tll^^ns t>0{c 

fz. *^B^{Cj;«9^ibnS2#+14||. 221:+14#^O^fe^$ (if;-) 

n^2#+l4#l22#^©^fe^* (KfrK-) ^iHl^Jci^^t- -E.-7rj7XB:0'-e(D?il 
{i. fill. glIO^#^<t h**T*^^^/^'t h}it^^^M^^5C<i:;i;<nrsgT 

(Greene. iuE. Lonbergb. MK) o #^©5t:11{c>^ LTMfD 

^©^^^^^^v^X^fW^^Ci^^M^n^ (Greene, Lonberg 
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^§Inl*I<;^^;i?i (Joynerb, Gene Targeting, 1993, IRL PRESS) ^ffll^TlKi^ 

loxPK^iJ (CreL/3>h':^-4f'ICj;^)5i'I^i^^. Sauerb. SUie. ffeJCFLPUn 
> t"':h--tf-FRTiS^iJ ^ffl I ^/cO* Gorman^, Science, 251, 1351-. 19910{?iJ*<* 
6) {w{i$^nfcG418iliitl4itfe?^Ov-:;!7-jife^^}f AI-'So 

3. 2. T•^ibnfcM::^©^^^J^^alIM^E^;6<a^$tLfz^'^;xEsm{c 1 . t-h 

■ri^^jt^5?-> Mx.(fCreU3 >t':>---ifiia^ (Sauer<^> MIB) ^-^filJfc 

P255-. 1995. ^i^t) o 

4. ^'i'X^n:^^|^glI/c^tE^^COl^T±i^l ~3 0iifI^^«9igL. :gi^^&^{Cin: 

^{-ck«9. m%m'&c-7-ti- (l«J^(i'G418iiiiti4itfe^) Tv-^ n/z t h 
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h-^^X, Shinkaib. Cell. 68. 855-. 1992. JiMx^lly -y :^ 7-^ h^>^X. 
Kitamura^. Nature. 350. 423-, 1991) *^t>^i/:E<&?iiJIE<^: LT 6 T^fbtlfc 

Suie> m^Ky yi^T^ h-r^x. Chenb. EMBO J.. 3. 821-. 1993) tO 

^t^^t hmmm (i4#) +mmK (2#) . tfiwrnm (um +^ma (22 

#) *§V^(it hUt^^Mlg (14#) +mM>c (2#) (22#) ^#t;t 

h^fe^^^^it^^v^x^^^^ii,, zo^^x^miz^i.^r^t^'^px^i^m 
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Gmmi^MB:=f-^'^tSZf-y 7. i KpSTneoB (Katoh^>. Cell Struct. Fund.. 1 
2:575. 1987; Japanese Collection of Research Biologicals (JCRB), Deposit N 

umber: VB039) ^mm^szu i±m^) nMmtL. t hiEnmmwmm?L-i 

mm Cell BankctOA^^ RCB0251)-v^A L/Co HFL-lfflSS^ h U T'i/ >^ag 
5xlO'®/iiili4*Sci:9lCiJ^;l/^y uO'j 7 7- (PBS) IzmmtXib^i^ 

3>^^7U-ofi (Sffl^,, mmxmmmmi'^An mmn. 1992) „ 25x^f0^* 

mO00V<Dm.E^4mmM:(D^Ui7 h o •> g > t (165-2088^ y<-(^^y K ) 

(FBS) ^^iDLfci'-^';UF121$m (J^TF12. il^-p) ^tt^lOOmmm^m 
•/5Xf^.yi>->t-b (zJ-^^iJ-') 3~6t5c{c>tilL/Co 1 3^11200 ;czg/iDl 
©G418 (GENETICIN. i/^'v) ^'tt:l5%F^smi]aLfz?l2^mtm^^A.fZo 2~ 

100mm-> + -l/|cWa'maL^SL/Co 
^'t'XAgilfflSS (Oshimura, Environ. Health Perspect. . 93:57, 1991. JCRB0211) 
^10%^S^!^lla;^ (FBS) ^miinLfz^JlKy zi^^^ -^ji,^^ (JiiTDMEM. 
ctl^^) 4^. 100 mm i/ + -UT^SLfCo 52^'yI/-7°£DG418ii#ttHFL-l m^l5 
l«4^ii^]^ilnm(FBS) i200//g/ml©G418^^.JnL/cF124^T\ -^n-5=-ni00mm-> + 

-I'V^mttzc ■7'^7XA9iBfai:HFL-i mm^ h V zfiy ymm'^^n^'timii^o 

-*^'?>^5)-]t-ro^i^L> lOOmmi/t-l/fcMLlO^^I^i^jftiyi (FBS) ^i^*n 
LfcDMBM<i:15%4^fl^j^lflim (FBS) <&^*n L/cF12<^:0«}1^^^4^T^B;(,^^> 

-B^mttzo mmm^ii (?S7kb, ^aiisx^^Ny K^-y ^j', #±id:, p.127-. 

1992) iZMim^tlT\.^hyjmiZ'i}t'yfZo DMEMTilfflSS^®^ 2 iHl^-o/cm, 2ml © 
PEG (1:1.4) ^f^T- 1 ^rBliaSL> 2ml©PEG (1:3) mmiZ^:L 

iMmmifzo pmmm=^m^m^. mm^ni (dmem) T-3i§^ofcii. m 
^o^m (io%FBs. dmem) tibfb1^sl/co mm'^hvyi^ymmizji^^n 

L. •^•7/<^> (IxlO-^M, v/r^) *JJ:0'G418 (800/ig/ml) ^^t^nmiitR^ 
M (10%FBS. DMEM) Izmt^L. lOOmmiy^'-USmzmmLtZo Iff^ZMf^^mL 
fz^. ^\:fz^u--^Y')f'yy^mzi:K>m^^iif^LQAn (800//g/ml) 
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M^^myy^u (.^-^9-. 3025) izxmmSit,m~tm&mumtx-^m 
s, mm i.«issu 2Bfa«»L;?p*;i,t«5Sj^^^, mmmm^i 

^^-immuz. ^^v-ymntit^m» (2s, 4», 22#) 

SSX*/N V ^r, ^itt, p. 127-> Citofc. 

(1) PCRISJIf 

*«L.c»*lS«t, «BIS*.^P„re,e„e DNA Isolation ki. (Geo.ra Sy.te 
6?.«^5^^-*ffll.-CPCRffiT2, 4, 22# t hft6#;jg»^5 , „ _ ^ 

» (7-5^v-|cJ;»,a;t^g) , #«72-C208.^35*-<^..l.ff,i,^. 7-5^ 

"'•8--en. Genetic «aps.6th edition, Boo 
5, Cold Spring Harbor Laboratory Press, 1993 ) acK^Sft^-^- (p„,y 
■.orphic STS Pri»er Pair, BIOS ii: Weissenbach i. Natore 359:794 199.- 
Walter^, Nature Genetics, 7:22. imm ^MMz. aeT^^-f ^-HCenB 

«^^S«T*L^. (2» : 4S : *»|6, 14S : SW,9, ■ *JSM 
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2) o 2mm^i^(D^^lz(mTlZ7T:ti&B=P^-ti -RU^0m^-^-ti - (Po 
lymorphic STS Primer Pair, BlOStt: D2S207. D2S177, D2S156, D2S159 BIOS 

Ck (immunoglobulin kappa constant) : 5* -TGGAAGGTGGATAACGCCCT 
m\ 5' -TCATTCTCCTCCAACAnAGCA (B2?iJ#-t 2 ) 

FABPl (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
(KJiJS-t 3 ), 5* -TTGGATCACTnGGACCCAG (iE?iJ#-t 4 ) 

Vk3-2 (immunoglobulin kappa variable) : 5' -CTCTCCTGCAGGGCCAGTCA (lE^iJ 
#-^5), 5' -TGCTGATGGTGAGAGTGAACTC (lE^iJ^-^ 6 ) 

Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (B£ 
?|J#-^ 7 ). 5' -GCTGCTGATGCTGAGAGTGA (Se?iJ#-t 8 ) 

(2) 7 jv^ir \y >y -iz:^ X >( y^-(i-a.-^^^zr^)y^'^~'i/3:y (FISH) 

h h2#. 4#. 14#. 22#^fe^*i^^6<j7^p-y (CHROMOSOME PAINTIN 
G SYSTEM, Cambio^t) ^ffl ^<^T^T''<^ o /co 
m^if. 2#^fe^$:^i^Jtt-S^ D-:/(i26^';l'-y(745^ D-»4310^';U- 
1 iiii^±0 ^ P - >^mzo C O 2 ^ v- 

^-<T{^lltt■e^>o/c©{i5 i^D->/cofco ;itLt>®^ P->^FlSH^|^L/Co 
FlSH^tffti (li^I^b. FlSH^^yp h=3-;K ^jitt. 1994) 
tife^'^ t h 2#^fe^^#Pfi<jya-^ (CHROMOSOME PAINTING SYSTEM, CANE I Oli) 

(IIIEI) o mli2|{cfc^<^T. «JW<i^o->:S. »J{iPCR{C{^fflL/c7'.5^v 
-^mto %{im^^. xim^^TT^LfZo tfz. ?IS\HZ ^iQ^m^tltzt h2 

mmizLT. t f>4#. i4#. 22^m^i^^^t^ti>mm'^mfzo 
(^wj2) ■^'y xEsmm^(Dii7 D-irjumzji^bt h22mptk^i^mA 
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ESmmmu (Martin L. Hooper J: ^) A^. Hooper^>. Nature. 326 :292, 1987) 
A¥) ^fflU/c o tf'?»7j.^> (»x^.s>K^«.^. ^±^±. 1992) cD^^ 

"^^^it^m^smimmmzmmttzo mo^mmu^ h •;7'->>T'i^fc$-tf/i^ 

DMEMT^3@^^L. S^immmzmMlfz^. ^ ^ P^.;Ui*^if. 1250rp/l0^ 

5gPBG1000.<?D^^^>. 1.1 DMS0<^^»^6.1DMEMicigiS) O.S.l^^^r^^ 
-ei5^30!:I>#gL;^z^. 10D.l(7)DMEM^^^o<^<i:ira^^Co iS*. {C1250rpn.. 10^ 

mifz. 24^Fa^^{c300//g/n,l©G418 (GENBTICIN, v) ^ISi^^fz^^t^^ 

^Otti^^l^{iE14«10'fi*/c^)0^5iiT*o/c. -e©3o^-;^h'v 
^7.yLltM$-ti-. 5xi0'i®*fc.,i„o^^^^j{fe (BS,«ffl^ife + 10m 
0<'>^'v» (c»L. -80°C(CT^^i^^L/Co ^^{c#^^Mtt^{,ol.T10^ 
-10'®co»^-.^yy^DNA^p,,egene DNA Isolation Kit (Centra Syste.tt) 

(Koib. Science. 260:361. 1993) „ *^10«iiOA9/#22J: ^ gjjlf L/c ^ ^ o -tr;l. 
^5.IODMEM(C.^®L:#>v^yM0 (^^ ^^^^^.^^±1?) 
y^t-y-^^^mMLfz (1.2Gy/^x505^) o ^'>mWL/c^;^u^;M,^ 

^m^^tmmmwm^fz ^ i^mx^ . tz. mm^mz^K^x^t^r.mm 
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^ a-tr;U^OTtt^E14/#22-9 . E14/#22-10 . :^ y^mmmi u 
•tr>'U^mtt^E14/#22-14. E14/#22-25(Ci5{:^ -S^A^fe^O^^tiJi^TO (1) 
- (3){CJ:0 5tlSL/Co 
(1) PCRft?t;f (^2 11) 

m^JWtt^yy ADNA^^McbLTt h22#^fe^4^±{c]?St'SiiaT (Geneti 
c Maps, HTjie) S.a'^Mi4-7-7^7- (Polymorphic STS Primer Pair, BlOSli : D2 
2S315, D22S275. D22S278. D22S272, D22S274: Nature 359:794. 1992) 
^PCRziJwct «9^ttl L/Co GenBank. EMBL^CDx-^^-x J: ^ A^^LT^zltSiE^iJ 

PVALB (parvalbumin) : 5' -TGGTGGCTGAAAGCXAAGAA (ie?ij#^ 9 ). 5' -CCAGAAGAA 
TGGTGTCATTA (K?iJ#-tlO) 

MB (myoglobin) : 5' -TCCAGCTTCTGCAGAGCAAG (ie?ij#^ll). 5* -TGTAGTTCGAGGCC 
ATGTCC (ie^ij#^12) 

DIAl (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (ie?ij#-tl3), 
5* -GCCCTCAGAAGACGAAGCAG (@e?ij#-t 14) 

IgA (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (ie^ij#-tl5), 
5' -GGAGACCACCAAACCCTCCAAA (E?ij§-tl6) 

ARSA (arylsulfatase A) : 5' -GCCTATGGGGACCTGCCCTG (@e^iJ#-§-17). 5' -CAGAGA 
CACAGGCACGTAGAAG (iE^iJ#-f-18) 

*^0. l/zgoyy ADNA^^Mcb LT±ieO10®O7'5-r■7-(Col^TPCRlil|i ( 
Innisb, HUie) ■^?t4'^/Cc -^rCD^^. *M©2;^(l:i:TO-/5 v-. 7^'> 
^iaBS|^L/c2^{c-3V>T{i-g|5©7°^'rv-{C-:?l^T^f#$nSg$0±i^i^ 
1^!l*<^tti$nfCo ^ii±OM^<&^2lli{C^t-o m2ij(C:tel^T^ »J(C h h22#^ 

^V>< o*^CDv-7!7-{col^T{i^•CD^<> KiCfigf -S^^^^L/c (O'Brien, G 
ENETIC MAPS, 6th edition, BOOK 5I|) o itfe^^Ra'^Mttv- 7^7 -0^60':?^ (i. 
^StT(CA#tii*Slffg (Science, HUMAN GENETIC MAP. 1994. Nature Genet 
ics, 7:22. 1994. Nature 359:794, 1992^) ^S{c. ■X-^t-^fl'mXm.^W-L 
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(2) \.m«r 

^Aa/-.oiO-~10=^f-ff«, R.KEN DNA Banki^JA*, Nucleic acids rese 
arch. 13:7813, 1985, pUK19A4*l. 4l,b BcoRl-BamHI Bf)t) ^fx,-^tLX 

elt>. Current Protocols in Molecular Biolojy, John Itiley I Sons, Inc 19 
DNAiC)ift5» 

itttA9/»22«>**ri^^-e^,^.„^^^g^^^^^^^^^^^^^^^^^^^^ 

ICSEIV t l-22SSse#^S65rn-r (chromosome painting system. Canhio 
2-9 tt^^^XSSfticg^LfcJE-^, ft03»iiafiLfc*fe»iLTb h22S 

H±(D*SSicj:;,, f»^,^^fcC418Btt»E14/«22-9 , E14/#22-10 Ht ^22S 
S^a*®*T*Sl.B*a5»^, E14/,22-14 , B14/#22-25 i«OS»»f)t5« 
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'OiL-^±ijf\ C57BL/6XC3H FllHIv^zx (B*i^ UTtt) ^CSH^vr^X (a*r> 





ES^lia^^AL 


















~10J( 10-305^ 


30X~ 


E14/#22 9 


166 


29 


16 


7 3 


6 



fi-166acDaAE^^ML/clSm29ECD^T'i7;^:6<li^LfCo 

E14^HIIScDai^0E>6bni)fii*{il6E-e*)o/co ^/c. 

w^^ntzo 

987>{3ie$t^/■c:^S(c^^tl^^M^S?^iL^ Puregene DNA Isolation Kit^ffll^T 

#7'^^-7-©9*>pvALB. ii22S278^m^^i:m^m(^(Dmm^n^s:-.fzo ^fefc 
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{i^y-v'7:^^^1f-BAS2000 i^±:^My JVM±) IC J: ^} ^fcB L/Cc 
^> ^>5-7'i7X (K22-6.7,8.9.10,11.12 : Sti^+p' 5) CDKMS3feyV ADN 
AfeJ:a'3> hn-;UDNA(C: C {i. B14/#22-9 i EH^V ADNA^ l:9©S*Jt 
T'«i^L/c4>0) ©b->T'*^o ^tJfCDNA^^a. «J{C#4-y + 
j'^m^yfiLtZo (- : + : ~10L ++ : 10S0%) 

^h>iz, ^^iz5%mm(DMm(D^ihntz^y ymi^ cm-i) ^z'D\,^rm. jfF 

mms mm. tui^N^isocEN iz^ 

ct^^^^ (^411) (C^^o PCRiltl{i2S(T7!/-D-xy;KcTm^^l&L/c^. 
M^bxf-i^-i^A^feLT^tliL/Co m4ElcD^L/->'{i£;!,Nt.B L : TO. 
SM : H ■: Sp : mm. Th : JJ^flg. Ov : mm. K : nc:0^/3 

^^7.Kmmhm^zi>hu-jl\ PC: t h^i^^M (HFL-1) DNA(I1#3> 

C;fTb®Mmi:{9. E14/#22-9{i7':7;^M^$icfcn^T«^0jESiifi^{cRijL. 
*sot h22#^fe^^;^^^}ttTl^<SCci:;5<5tj{>N*f>btl/Co 

^ hmB^^mmmotztbomntLxii. ^^iz5%mmoMm<DK^nfzm 
(K22-7) oKm^mwmmizxmm'im^Lfzh(D^^\.^tz, cn^^it. 
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» ^{^fflLTMA^^StiJL. RT-PCRffifCj:^), t V-i^i^'ut'y (MB) . h 
h-^h^D-A b5 ly^i^^—iz (DIM) OmRNAO^Hj^iT/AofCo RT-PCR{i< 
Innisb. PCR^-^-7-^7;U. HBJtiSKg^. 1991>{cie$nfc;^^{ClS o T?T^j: o 

^loopmoK ±mmm m^mmmmm±m h) 

MB : 5' -TTAAGGGTCACCCAGAGACT (K?iJ#^19). 5' -TGTAGTTGCAGGCCATGTCC (SE^iJ 
#-t20) 

DlAl : 5' -CAAAAAGTCCAACCCTATCA (E^iJ#^21). 5' -GCCCTCAGAAGACCAAGCAG (Se 
^|J#^22) 

'?-oMm> ^i^B^(DmmMz/i^m^ui%^^m<^iii-^ntz msm) o rt-p 
cmmmn^^u-^x^'MzmmmLfzWi. M:itJLt v^»t7 tr^tB l 

fzo |gI{C:fol,>Ts M {iv-:^- (Hindi I U^^b ;i DNA+Haelll/^'fl: 0 X174DNA. 
SMii) V MB{ih h 5 ;i-/Dh'>. DIAKih h d- AbSUr/:? ^^'--Ir. WT 

^i^izmcmi^cm-v iz^i^x. mm. ffFM. jj^m. ^a. ijpm. 

•tl&l5*N f> ISOGEN^^ffl LTi^RNA^Jfitb ±IE02«(Dy7 ^ J; fJ^H 
§I©RT-PCR^Ito/Co DIAKi^TcDMilT. MBti^Mi-t^^O-^^-T 

m'^-^ti^i%mmmmm^tifz (i^eia) o t*>{iMflai^^6^jic^ 

'SCi;6<^'^>tlT*5<9 (Basse 1 -Duby MCB. 12:5024. 1992). ZCDm^ii 
?f ^Ci:^^LTl^'5,o PCRm^it2%7ija-x^'JHZxm^-^mLfz'^^ Mit 

Th:fl^fl§. L:fffii, Sp: K:Wlii^ Ov: Wm. SM: M:V-:^- (± 

15) ^Tjkto MB©^^{ifcl^T|l^$n'5T:^0^<> K{i##Mfi^^tlci:#;it> 
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miznti-ofz. mmm^mi4/u-A . ei4/#4-7 . mu-wzm^thmm 

fe^**/c(i^OSIrK-©^^{iOTo (1) (3) (cJ:^3iiEL/Co 

n. Genetic Maps.6th edition. Book 5. Cold Spring Harbor Laboratory Press 
1993) Rl/0m^^~^- (Polymorphic STS Primer Pair BlOStt : D4S395 D4 
S412. D4S422. D4S413. D4S4I8. D4S426, Fll; Nature 359:794. 1992 ) CD 
^PCRi4{iJ:^^t±jt/co GenBank. mBim<Dr- ^ xJ: ^ A^Lf-i^mm 

HD (huntington disease) : 5' -TCCTTCCTGTCGAGCATGAA (ie^.J#^23). 5' -TCACT 
CCGAAGCTGCCTTTC (EJiJ#^24) 

IL-2 (interleukin-2) : 5' -ATGTACAGGATGCAACTCCTG (K^.J#^25). 5' -TCATCTG 
TAAATCCAGCAGT (Se^iJ§^26) 

KIT (c-kit) :5'-GATCCCATCGCAGCTACCGC (Se3^.J#^27). 5' -TTCGCCGACTAGTCGCA 
CGG (Be?iJ#-t28) 

FABP2 (fatty acid binding protein 2. intestinal) : 5' -CATGAACTAGTCCAGG 
TGAGTT immm%), 5' -CCTTTTGGCTTCTACTCCTTCA (@e^.J#^30) 

±fecDllacDy5^•7-{col^TPCRii$s^^f^.'o^c^^. mmz. ±r. * 

7El(i.T^o ^7Sl{cfei.T. £#J{ct h4#^fe^^oG-'>'K#lc:g-:J <^5t 
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(2) f-lf >7*o.y hiS*^ (II 8 EI) 

iMf^^Dy hmvrit (mmm2) tmmiz. ei4/#4-4 . bi4/#4-7 ^^omn 
NAfcfci^Tt hLi se^iji^N-fyuy^x-r^^o hW^^tB$n/co A9/#4i 

l:A9/#4 m^W^^%m) . 2:A9/#4+A9 (1:2) . 3:A9/#4+A9 (1:9) . 4:A9. 
5:E14/#4-7. 6:B14/#4-4<J:^^o 2. 3{i2 S©DNA^}S?!ttf^{C^ L /cih^-e^i-^ 

L/cfc©T-*-z,e t^mzmkii^^m^TrsLfzo 

(3) ■7;U;r U.y-lr>X'i' >l^>r ^o.-^N-ryj rZ-f 4f--> 3 > (FISH) 

FisHig#f{i immm) tnmz^ t h4ii^fe#:#Mfi<jyD-y (chromosome 

PAINTING SYSTEM. Cambio^t) ^m^^XnU-.tZo ^OJ^^. mt^X(D\.^t 
^ci:'O^S#icfc^,^T. t h4#^fei;^i,^i^(i^©^5^»rK-;6<^!U$n/Co E14/ 

^^tit-^LX\^fZo 
)^A±.<^nm\Z^K). ?it>n/iG418iltt^(ih h4#^fe^(D^T*>Sl,>{i-e© 

(^WJ7) h M#^fe^*g^55^Slfn-^^^^tSBSm;6^b^D4^>77t7XfFil| 
t ^4S2fefe^*^^»fK-^^^^LTl^5Cci:;i>^'5iE$n/cG418BttEStt^E14/ 
#4-4. m/U-l^m^XY y ^ ^K>tL^±i.f. (^WJ3) i I^I^jc iTlXlf L 
^cESIMBilcE^fi^)10~i5^aAL/Co <3^aj^^QS^2.5Hcr)iSfIICR^'t7 
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ff-240^cD^AS^^ML^c*tmi3EO^v^;.^<^^L/Co ^^^mmt. 

^<D^^^ ttih^. Ei4mm<Dmm<Dmi6ii>n^mmimT$>^fz. ttz. m 
^<^nmmiiEum-m^(Dimmzi5\,^Tm5%i:-$> ^t^, 
zo^^^^io. t^mmmnimn^mt^^^7.Esm^mwu-4 e 

(1) PCR^Ifr 

^y^m^5%) . E14/#4-4ft*OH@^^ (K#4-4-41 : ^^^mm%) iCol^T 
M6) ^^1^L/c4#^fe^^^t^ffiy^^,_^^^g,,/,^.^^ E14/#4-4T^it$ 
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(2) ^-^ymm (msEi) 

^^ymm\.t im.mm2) tnUs m/u-i^^coimw au-i-i-. ^^^^ 

DNA^^fflL/io =''P^fit Kl»J^yD-y<i:L. ^'i- ^ - i^y -)- ^ 
^1f-BAS2000 (^±¥X7^;UA?±) (C J; «9 ^tiJ L/Co »J{CDNA^^«^^ L 
^Co :K#4-7-K 2:r5>^. 3 : B14/#4-7 ^^to 

(3) ^M**a$i^i|fflflSOG4l8iiiiti4KSI 

Qm^mL. PBS/lmM EDTATlj^iEl^^ L/c^. ^ ;^T"einiA^^l>tlT^^^|^ 
^Umm^;^ 7.xmi}^ <V]^Mt:c *I«K-<&5ml0PBS/lmM EDTA^l^ 
305^-1 m^^^^m-tho ^O^. lml®PBS/EDTA^a 
LT_hm<&?55«9l^§. linlO0.25ilih >/PBS^;ta^. ^-lOjrfmm.^X^ v 
f>^'^,§l>{it'-^-yx.f >i5^L^<j:*<b*l^^J:< (5<'t-o lOOOrpm, 10^Pb1:1>i:v 
M^2inlcDDMEM (lOXFCS) iCli^L. 35niinv/ -^^ - 1/ {cifS-T -So 7~10BO 

cnb©^^J:«9. E14/#4-7. E14/#4-4{i 7.®{*{cfcl^Ta>!r ©iE^,W 

oxhmm^ mTA9/#i4. ii^o) ^m^tzo Pk^i^^^mmtLxit-^r^x 
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ESmmT2 (^^7x.^^U->^.u^±j:omA. Yagi Analytical Bioch 
em.. 214:70, 1993) ^m^^tzo TT20^Sii(S<^g2R«- -W^v^^TyUi. 

(Koib. Science. 260:361. mS) o mO'^mokmUJ: ^WmLtz i ^ a -ir Jl 
^5inlODMEMIC!i^L. ify^^JHO (MIS) IZX^. ^X±T'30Gy©;^'>^^;^ 
flil^L/c (1.2Gy/i^x25^) « ^'>m^*f Lfc ^ ^ D-tr;l.;^*fii|>f $ ^ p^,;^ 

mmm^nfi-^fzo 

^'>^f^%^mi^ti^JU^AlzJ:?,GmmiiWl-i. 1-5. ;(7'>v^$ (30Gy) 
^D^r;U^A{3j;^G418Wtt^3-K 3-2lt4tt{cfc{t ^ b M4#^fe<*^ 
/c(igl5^»rn-©i^i#{d:OTO (1) . (2) (cj; ^)ii|SL;^Co 
( 1 ) PCRMtff (miOH) 

mmmm^' J AWk^mmtLxt himm^i^±izn^t^mBi' (o'Brie 

n. Genetic Maps. 6th edition. Book 5. Cold Spring Harbor Laboratory Pres 
s. 1993 ) &0'^M&^-7!7- (Polymorphic STS Primer Pair BI0St±:D14S43. 
D14S51. D14S62. D14S65. D14S66. D14S67. D14S72. D14S75, D14S78. D14S81. 
PCI ;Nature 359:794. 1992; Nature Genetics. 7:22, 1994) ®??S^PCRS(C J: 
lomLtZo GenBank. mm(Df^-9^-xJ:i^A^Ltz^mMm^htizj^ 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG (ie^ij§^3l). 
5' -AACCACGTAGGTTGATATGC (SEJiJ#^32) 

TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (Be?iJ#^33). 5'- 
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TCATCAGCAGATTAAACCCG (ie?ij#-t34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (@e?ij#-t3 
5), 5* -TGTAGGGGTTGACAGTGACA (Se^iJ#-t36) 

IGA2 (immunoglobulin alpha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC (le^ij 
#-t37), 5' -GGCGGTTAGTGGGGTCTTCA (ie^ij#-t38) 

IGGl (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGGAACTCAGCCC (ifi^ij 
#-^39). 5* -CTGGTGCAGGACGGTGAGGA (Se^iJS-t40) 

IGM (immunoglobulin mu constant) : 5' -GCATCCTGACCGTGTCCGAA (K^J#-f41), 
5' -GGGTCAGTAGCAGGTGCCAG (iSJij#-t42) 

IGVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG (BE 
?'J#^43), 5' -GTTGTGCTACTCCCATCACT (Se?iJ#-^44) 

^^titzc ttzs ^m$[^i i7zi'i2ji^m^tzm^T'iii-iW<o:::t<x^i!}<i^ih 

^lii-^nfz-7-:^-limX\ ^^il$n4';&^o/c-7-7^7-^□T•^L/■Co A9/#14 

(2) •7;u;t u >y-t >x-r >-9--r 5"3.-^^-r yj y-r-if-'> 3 > (fish) 

FISH^|ff{i (tiiUb. F1SH^^7°D hD-;U. ^E^is 1994) 

t M4#^fe^*#^fi^7'o-7' (CHROMOSOME PAINTING SYSTEM. Cambio 
^ffll^TiT^io^^Co -eo^tm. 4^•r^T{Co^.^T{5<i:^^•CD55•|!i#{c, h 

3 3 
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»ttESmtt« (,-4, 3-U 3-2, ,-5) h.,J:,2%±./ ,CR* 

*^.•5mofio^>i,.,^,^^^^«^^^ ^^^^^ ^^^^^ 



mm f^mmmt, ~2ov 20-50* 5o-8o« 



TT2/#14 


1-4 


98 


20 


1 






1 




1-5 


110 


14 


2 


1 




1 




3-1 


103 


11 


2 


1 


1 






3-2 


-183 


19 


3 




2 


1 



^ei^feUTSiK (ICR) **fflefeO*ICTT2SB)|g4*ffl54e (S;K) 
*'*®®***'*l-4ft*fflll®(*Cfel:f.5«,80JiT*,fc, 
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4. 1-5. 3-K 3-2) i,i^/^mmm^unLx\.^^. i-ut^^^^xmi^cD 
i.mTo (1) ~ (3) iz^^imifzo 

titz cmiom) o 

$t>{c. wimi^ (K3-1-1) {coi>TJ3s,\ ^m. mm-i^ 

Puregene DNA Isolation Ki ttCck «9 ADNA^lJili Lx ^-tl^'tlOM^fCol.^ 
T. IGM-/7^7- (^WJ9) <&ffll>/cPCRjS^ff^^Tn^o/co -ecDMm^TO*! 

#^->(l^*^^B : K : Sp : H : I : ^m. Th -. mm. pc 

: t h^^t^^fflflS (HFL-1) DNA (littu > h d , nc : ^ v-i/ T^^M 

DNA hP-;U) , M: (Hindi I I?i^b A DNA+Haell ly^-ft 0 X174 
DNA. gSit) ^T^to 

(2) KMS*l||i^M(DG418itttg:S^ 

*>-5-7'i;7>09*.s 3-2S5fe®2i®#: (K3-2-1 : +^ 5^*^251 K3-2-3 : +y 
^^ifi^SOS;) . 1-4**01{@^* (Kl-4-1 : +y 5^*t|805^) {Col^T^M^5^ t>JS(T 

"7't'7.O^M;$-5mm-'10inm^8ff L> PBS/lmM EDUX'^^-^-)^ L fzWi. >^ XXWtl 

lOPBS/lmM EDTA^l^^tlfc^^-yjC^L. 30^-1 ^mM&^mt^o ^O^. 
linl©PBS/EDTA^HLT±m^?X>)^§. linl©0. 25X h 'J ^ >/PBS^jD^. 5~ 

3 5 
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(3) KM4*C418BttgSjtSigj!SOFISHIg«T 

tnmfi^mx'. ±e (2) ^»^ft^cC4i8Btt®MSffl«s (K3-2 
«*u^.t^«p,Tcg^,,, ,^^,, p,3«^^,^^_^^^ ^^^^ ^ 

+ ^-^;.A9«W23 CHTA9/,2 »23, it.,) ^ffl,,,,. Ssftftggffl^i , 



3 6 
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ummTo (1) . (2) izj^ioimLfzo 

(1) pcRmvf 

^^iJBtt^yy ADNA^i^MiLTt h2mP(k^i^±lzn^ti>mB=¥- (Ceneti 

c Maps.Mie) (Do^. Pik^w^^mm^9m w23{cjoi,^T^Hi$n/cC/c. fabp 

(2) 1/ -y-t yxin situ^^'1'yJ y>r-t'--> 3 y (FISH) 

FISHj^^ff(i (^Sfef?IJ2) <!:l5l^/j::^r^-e. h h2#^fe#:#M6^7'o-y (CHRO 
MOSOME PAINTING SYSTEM. Cambiott) ^^m^^^X'iiU tzo "tO^^. SWt^X 

^tii^tifzo ^©:*:§${iA9/#2 mr-m^i^ntziiOtnmx^'ofzo 
^ttmt^^^tifzo 

(M»J13) t h2S^fe^$:Sff>^-<&«^■t'E.ES,ffl!a*^t>© + ^7■7':7XfF^ 

nizzmmm^mmm-\^m.m7. v 'y ^xK)^^±.\f. icR^-si^^MCHdCR) 
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TT2/#2 
(W23) 



5-1 264 



51 



18 



'20% 20-50« 50-80% 



^e.c*,H,TeiE (ICR) **®a6<D+,cTT2ffljas*«e4g (a^, 

J*»]i4) t M4S*fe«;,,A+,,,^,^^„^.,^^^ ^^^^^^ 

1993 : Ed HarIo„ and David U„e, Antibodies A Labora.ory Manual, Cold Sp^ 
nn. Harbor laboratory im-, A. DoHe and J.B. Griffith., Cell J Ti.oe 
Colture^Uboratory Procedure. John Wiley J Son. Ud.. 1996 . ctt.o 
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tzmmm^mt h^g^Dry >$i#^jdx.t. i^rBi2(±'j'>4^^^-hLfi 

i^-hV-y- {y<^:t,7-y^^ BL312e) TM^^fiiJ^ L/Co 

^^29B;i;^^>35BO + p'•7 V'i7 7; (HJfe^JlO. K3-1-2. K3-2-2. K3-2-3) J: 0 
UiSi L EL ISA-elil/f L /Co SOmMO^K - i^K7X^/< «y 7 r - pH9. ST^^f? L fcia 
t h IgMv'i?;^^ y i> D-:^;l/iit^$: (•> Z-^. 16385) ^^^"^-7 u ^ ^ ^ --zf 
U- h(C3--f^ v-i^Xifart ('>^'v. M5905) ^n\PLfz?^ZX'^1RLfz 

Mmun^^iB^fzo 'o^\.^X'^jv:t^i/y-^mm.^\i vm^^^w dago. 2392) 

^iD^T-r h L/c^. ABTSSK (Kirkegaard ft Perry Laboratories 

Inc., 506200) O^iDlCct ?)^^^#^405nm©K7tSTfFffli L/Co tSM^n/c h 
MgMKi* (:t;b^V > . -r^^y?, 6001-1590 ) tfz\t\i VlgZ^W 
I4506)^am<i:L/Zo ^^fi'^'^T.lflim^^.in L/cPBST^pgfi^JC^f^ Lfio ^ 
T^ct MgGj|iJ^!i{iMt MgC-^4^in:{*: (i/^'-^. 13382) ^yu-h{c@^L. 
-^;U;f+->y— fe'SISJtt hIgG-\'^•iit^^: (i/i^'v. A0170) T-^tbLfCo -eo^S 
(115^) {C^-to t h lgM<!:IgG{i*{i:^tii$n/Co 
^/•c^^27Bs 34B. 41B03lHj{I:b/c«9 t V U^Vk^W^^^^Wttz^ / 

"y-^^T. (^ife^jio. K3-1-1, K3-2-1) {c. ?mzmmLfzh hitamryuy^ > 

(HSA. i//-7.A3782) 2inl^7v?a^<>h (MPL+TDM Emulsion, RIBI Immunochem 
Reseach Inc.) L-?:O0. 25rag/inl ^0. 2 ml<^^S Lt^Zo Ccd^^^^t'!; 

^^mhnmziimizii'^xmmLfzo (^i3ia. ^i4igi) fc^^o 

3 9 
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K3-l-lT{i h K IgMl8A.g/ml t IgG2. 6/zg/n.l;&<^g^i7B @©ifa^4.{c^ai$ 



IgG (mg/l) 



IgM (mg/l) 



K3-1-2 
K3-2-2 
K3-2-3 



0. 37 
0. 33 
0.51 



3.7 
5.9 
3.4 



(^»Ji4) ic^H^Tth7;^y^>-^^st/.+>5^^x(K3-l-l. nsfe 

^m.mm±-^^:^y^,-,,^, mi> izm^tifzmizmK ^xp-^ 

miLT(i. P3X63-Ag. 8. 653 (AB*MSJ: ^'^A. 05-565) ^^fflLf.o 96 
:^^U-MOtJc{Ct^iA^. liiPa1^«^^«±^^ELISAST-i^|ffL/c. BLISA 
i4{ii)tt MgM-7^X^y^o-^;U5t^ (i.^'^. 16385) ;^^u-Hc@^-fh 

h0^^x;WciOO^,-:.o^^LfCo ^^^^^^ v^'-^T^fg Lf.it h MgA+lg 
GilsU-V^m (Kirkegaard & Perry Laboratories Inc., 04-10-17) ^m^x 
^tbL/Co :^^-hl0fe43^tto^p->^lo5tEL/Zo CO^o->{i6fi 
^tKTO,p->^,^^l^^.^^,^^ CO.p->(H4B7)^^^;. 
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t MgMi'4^it^* (Tago. 2392) ^m^'TEllSh^ntl ^fzt Z. ^m±m 

J > • ^^--h, 6001-1590)^i^J|l2{CctoT2//g/mI{C#f^L/c^)^-e(i#f?l^ 
^^^h-f%.±mt'^t^',i'^r, Ct^(i^^^y'j K--7H4B7j&<^^-r€.$t^*:«A{Z 

G418itttT^IS$n/ch h2#^fei^»fn-<&^^^-r5A9m (W23)( ||J{E<?i]U 
miEI#BS) ^100mmv/ + -l/T-G418 (800;^g/ml) ^-^tsMiR^m (10%?BS. DM 
EM) Ti$«L7^Co >'>Wttjta^^#t;^^X ^ KpPGKPuro (WHIT 

BHBAD INSTITUTE. Dr. Peter W. Laird i-^H^^) ^ h 5 >X7 x ^ ■> a >lu{::$ij 
pgg^Sall (±Sit) T,^t^^bL/Co h >^SL> 5xlO« ®/mli 

>^y<.y7-,- (pgs) fC!!® LT*^ t,10// gDNA^?:^ 
TTv->/NVHf- (/NW^r-^ y K) ^ffll^TiU^ hD;f.b-->3 > (^WJ 
1#PS) ^iT^Uo/Co 25;t/FO^iT1000VOmE<^4inm:g©JiU^ f.D;f:L/-'> 

l!S^100min>' + -U 3~6|ic{cMaL/Co 1 B ^^C10/^ g/ml® f a - n v-f •> > 
(•>i>'v.P-7255) fcJ;0'G418 (800//g/inl) ^^t^-Miiif^^Jtei 1 ^^^/Co 2 
~3iire1?t{C:iL:^c3nJi-200ffiM^-^omHcbLT^<J:i6/Co Zmm^ 
3-^c7)^a{coC^r-?-n-en25c^)=7•7;;3 2~3*4^T-l$SLs $ p-fe;U^J^ 

S)c$i^-25cm=7 5X=iTi§gL/cv-i7XA9millWjl(!:lHj^i(cSi^L/Co lOOm 
iDi^ + -U2|i!:(C^LG418ci: h'^-DT?^ •> >^^t;±iE©-Sii{Ri§itfeT^» 

3o(7)aHI®9 ^loO*H^N^,2o£D-l:^|[iJlftti> D->;i<f#^,n/co C 

G418Wttitfe^-e-7- + >^'$tl/ct hl4#^fe{^*rfr^|^i#^5ES*Elia^ ( 
El4/#14-36) ^l&mOGAlS^miinLfz^m^Vi^mt^ZtiZ^i^^ t hPlk 

4 1 
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(*jfe«i8) t ^2s^ft6»a5»»f;^syl4Sfte»a5»lSfs^^^,,^j^^5 
»t 5 1 1- 2Sftm»sE»R^,, * ^ t- . ^ u ^ >Htt«e^„ J, ^ ^ _ 

«1) im«(:a^C,^.„ 5^n*.ugt^,0B»,ctt59MO0418ife 
= *^tiJSLft. -ftb®:3D^-Kot>T8«g/mlfflh-^-nv-f^>4 
*t-«iliK«iSia, S^.c3BW««LfciC5, 456 (76« o:.p^-*<± 

PPCKP.0 (*W„6) *ya-7it.,p,s„««^^,,,,^ p,3„^^ 
ru Vu~„, 1994) . tc^gs, «/32 W23T-.1 (3?ffi«,a ^j.^ 



4 2 
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pPGKPuroyD-7'T{ipSTneoBfc:^{ii$:nSo tUt>^^ PGIT 
tg^$n/;4{i<Di/^':^;^0 9■&^ 2^(ipSTneoB. -:^02^(ipPGKPuroi5^ 
0">:5'V;l/<!:%;ibn'5o ZCOmW^^Ki. PGl*<^^^-r-5 t h2#^fe^^55-^ 

G418W#. fa-Px'-r •>>ii#ttil^{Cckl5v- + >^r$nTC^^C(!:;i< 
LT(itTict M4#^fe^2|:g|5^»rn'^<^^LTl^'5G418ffittTT2m:^l-4 ( 
{i0.75//g/inlCDh-a-DT^->>'^;g-eflfe{i (HJfe^JQ) OG418it14:^:ltRcDii 

/zg/mlOG418#:STT-fciiMt-S C i3&^bG418W^4^>|lIfi^{C^^^#LTl^€. C <!:36< 

M^^iJifttttPGS^ PG15s PG16{Col>T{iii^T© (1) \^^K). PG15{col,^T(i 
$ t>{C (2) 

(1) PCRIS^ 

B=?- (Genetic Maps,BUi5) 09*>. 2#^fei*:{col^T{i (llil^J12 ; A9/#2 
W23) . 14#^t-^^:{I-^l^T{i (^Jfe^|9 ; TT2/#14 1-4) H-^mmm^nx 

(2) 7;U;t U 7. in si tu^N-fyj ^-r4f-'> 3 > (FISH) 
FlSHjPt/f{i (.mmmi) ilRl^lc. t h^DNA^FITC^taLT^cfcCD^ya-y 

^^Wm^tmm^tlfZo i^t^^^yjii (IIWiJ9 : TT2/#14 1-4) T-t M4#^ 

^W'i^^^z^o-yiz^^im^nfzn^^mnt. ^b-^^^yju (^»ji2:tt2/ 
#2 5-1) h2^P(k^i^'^mi^zfti-^iz^K)im^ntz^ji^mt^tmm<oi^ 

4 3 
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S»6^tg5»SrK•*l^l^lcR^t-5Ci*<!^*^»f,n^:, 
PC15, PGI6*«^xh,*^026±.f, lCR4/caMCH(ICR) (B**U7a) 



»6 



..SfflMBS «jj ~10« 10-50$ 50«. 



TT2/ 
#14+#2 



PG5 


160 


26 


8 


7 


1 


PG15 


168 


15 


3 


1 


2 


PG16 


223 


32 


12 


3 


6 
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^:fe{Cfc^,^T^±lE (ICR) *^®afecDi43(cTT2^)!aS^feCD^^fe (^^) t< 
(PG5. PG15. PC16) ii^/ymm^'^^WLX\.^^. t^it^^-^r^ 7.m 

(^WJ19) ■efPlUL/c + y 5^':7X©9-^> KPG-15 (9iii$ ; PG5S5fe. ^ 
>5^10a!) . KPG-18 (5iii$ ; PG5S*. ^/ ^mO%) 02E!CiifLT. PB 
SlzmmLfzthJkmTJVzny CHSA. i/^-^. A3782) <i:7v'i/<>h (MP 
L+TDM Emulsion. RIBI Immunochem Reseach Inc.) i^S-^-^ LTO, 25ing/mlCDHS 
A^fS<£rlillL0.2ml^^^L/zo ^I^EhI). J^O'8B^cD4^^ 5 v-i? X J: 0 $g 

mmmu^m) o 50mM©]^^-;^^7K^^<v7T-pH9.6T-#f?L/clat h$t-f*: 
/c$I-\'4^'5t^* (VECTOR LABORATORIES, INC. . A I -3060) ^96:K-7 ^ ^ n ^ - 

li-^^iJt^*: (VECTOR LABORATORIES. INC. . BA-3060) ^Jta^T'f >' + a^- h L 
^ tj{ct-;f5^>>fk91^t*^;U^^i/:J''---if ci:7h'>?>DHCD^^<*: (VECTOR LABOR 
ATORIES, INC.. Vectastain ABC+ 7 hPK4000) ^jD^T-f h L^c^> 

^J\^t^^>^—ifmntLXZ,Z\5,5'-7-h^^^Ji^-<>^i^> (TMB2. i£^-< 

-iJ'^-r ML-1120T) (Dmmzj:iomni^^^450nin<DiRitmr'wmLtio m 
n^titznm'^n^^mwt^ot higc ii^i^'-^, i-3889) ^amiiv^xjia 

?»^^toL7^cPBSTS|5§&*)fcl^f^:L/:o //ll{Col>T(i50inMCDj^K-;^K?7K^^< 
•y7r-pH9. 6T#IRL/ctn:t h;wll-7'i7 7.€-y ^a-:^;l/^jt^ Oi^'v. 1-63 
85) =i:QB:r:^-f ^a^^ ^--fu- d -x ^ > i?* L. lto?igCi^^SD;i. i^'Jl^ 
-^=^;i/;i-^'>^*--lf^fg^}jtt hum-^^x^i;^ (The Binding Site Limited. M 
P008) ^jD;tT^ h L/-c^. TMBZ (ft^^-:}'^^' h. ML-1120T) CD 

4 5 
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I gM (mg/ ] ) 



8 S § 



0. 19 
0. 7 5 



I g /c (mg/ J ) 

I. 6 
1. 7 



I gM (mg/ I ) 



CEL I SA) 
I g a: (m g/ ] ) 



^S^8 Bg 



0. 2 9 
3. 4 



0. 5 7 
0. 8 7 



88B. 



t -r /t'i.,. ^^^-en-rtlSO*. 30%) 

^^79B.93B.. I07B. 133BO40 m . tf.Umi4B. 



4 6 



wo 97/07671 



PCT/JP96/02427 



iiiB (Ku) (D3m^t>tz'o immm20) tmrni^m^pimLtzo zo^/ 

fRL/zHSA (yif-T, A 3782) ^9Q:r:-7 ■< d ^ ^ ^ -zf U- h(c=i-x^ 

>-:?x>. 08007E) ^ia;tT'r h L/cttx '^Ji^^^iyy--ifmMtL 

TO-y jL-ly>'J7 i > (OPD. K ML-11300) omiJOiZjiKi 

9^^Sg® + > -7 vi7X (|^»iJ3. K22-7 : ^^105^) J:«9$;^ifaL. Jfll 
m^(Dh hia^^AII^ELISA;fe<&ffll^T^al L/C (llife^|14#.^J „ 50mMOi^i^ 

-mm7Km^<vy 7-pm.Q-e^mLfzin.t \^ifi^xm^'^m{^ (vector labor 

ATORIES, INC.. AI-3070) ^96:?^-7^ ^ a rJ' ^ U- htcu-x^ >^L. 
lIllMsSJ^^in;^. Hk^^r-h'Tir^l^mm^t \^tjiWXm^^^{^ (VECTOR LABORAT 
DRIES, INC. . BA-3070) <^:iD^T^ > + h L$ b{c t';*-^ y-fb^i^- t'^;U 

7 yOH^^T)^^^^ (VECTOR LABORATORIES, INC. . Vectastain 
ABC+-y hPK4000) b Ltz'^. ^JUt ^ ^--ifmn t L 

TTMBZ (ttS^-^J'^^r ML-1120T) O^JllDJCi: <9^^?Stt^450nmO0ii^Jt 

T-ML/co m^$n/z AH^^to^jtuE^Do t higc (v/^'v. 1-4014) 

i$^tL-^0 Xis^m^muLtzPiSr-Bi^i^iZ^^ltZo ISOng/mlOt hlgOfC^ffi 
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* (VECTOR UBa«A™,ES,,Nc., A.-3060) *ae;t.. , u . ^ , M 

(VECTOR UBomoRiBS, ,NC. . BA-3oao, i^^r. * 
*Wt7*t^.p^+,;.^_^,^^,.^^„„^^^^ ^^^^^^^ ubora™,bs,,n 

^irf! o^., ,-3SB« 



^^'^^'pob i-mKmm (el i sa 

hic Cmg/l) 



K2-3 
K2- 4 
K 2 - 8 
K2 - 1 2 



1 2 4 
8 5 
2 5 
5 6 



4 8 



wo 97/07671 



PCT/JP96/02427 



LtZc ttz^/y^^X (K2-12) IZ^mSB. 77B. 91B^ 116B04[eI{C^ 

^mLfz cmmmimm) » 50mm^^-mm7i^m^<yyT-m.G'^-^mLfz 

m (i/^'-^. A 3782) ^a^^ ^-^ly- Mc^i-x^ >rL. 

*4<?r^jD^. ^ak^^r't't^^mmtn.thVii^Km'^^tfiW (vector laboratories. 

INC.. BA-3060) ^m^X^ y^a.^-hL^ihiZ\iyt^>it'y-^\f^JU^^iy 
^--tfi7h'-:^>DHO^^# (VECTOR LABORATORIES. INC. . Vectastain ABC4^-y 
h) ^ftD;iTi' > + h Lfc^s ^>'b;t + -tfSM i LTOPD (ftS^ 
-i^7/r ML-11300) ®^iDlCctO^^S1i^490nmC[>iK7fei^-eML/Co HS 
AT'fe^L/c^^^T'^XlfEm^'OtaHSAt h Km(DtliSHi^^W:±^LfZo - 
:f5nmZ^-7^7.X{i. HSA^S^OtJtHSAt hin:^*:/c||©:^ii{i^<'y > 

KUAi;u-e*ofco ^m^ (^isEi) {i:^L/co ml8SI^c:te^,^TMIA^i4-^ 5^ 
/Co ctit,®^||j:J9. t h2§^fe#:gp^ir;t<&<*^t^S + ^^^':;x{c:fo^,^ 

(^JfeM24) t hl4#^fef*^A4^^ ^-^-^X^M^Ot MJi(*:1:|| (AiMtL< 
(^ife^J21) (CfcH^THSAT^SL/c4^^ -7 V'i77.K9;{>M^>^|^136Bg{C||Si 

>f-^7^^, 1991> {c|^$n/c:^^{c^^fcv^, ^ia-^Sffi|}gi:LT{i. Sp-2/O 
-Agl4 {±Bi^m.m. 05-554) ^i^fflL/Co :^g?S{CORIGEN Hybridoma Cloning 
Factor (HCF. ;fri>7.^ • 7^5 -t? » ^mmiiWL^Q'Kzf V - Vm\Zt 
3Bm{zi$g?g[43(cG418^1ing/inl^AnL/Co l~3iirB^^I|^0i*S±M^ 
ELlSASTr^l^Lfc (IIWJ14#PJ o ;u||{i50inM®j^^-j^K7K#^< 7 7 r - 
pH9.6T^f?L/ctJit h //M^'t^X^y ^ D-:h;U!it^ (v^^'T. 1-6385) ^96 

4 9 
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MPon«^ ;4.*n--^. ^^^^^^^ (The Binding Site Limited, 

er y La.ora.or,es ,„c., 04-10-,7) *m>TM^ LTSo^ft. 

*^^T^.+.._HL..a, ,BTS (Kirke,aard S Perry Laboratories ,„c 



^^^^^^^^ 
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a^it^cot^co ^omm. pi^^m. P2cfc«9i^@. ?3x^3m(o-mmmm^ 

h22#^fe^^::6<$ ^ f a - n -7 -f >itttit{5^{Cck -7-^ > / $ nxi^ 6 

c!:f^l^{C^T^d:ofco -^-co^ims i ^ P-t;l'^AllB^(c28^0G418iStt=i 
*<tB^LfCo cn^)©3 0Jl-{col^T8A^g/Inloe3L-P^-l' •> V^S-^Ol^llfe 
{C5^mL/c^^ $ ^{CSBFel^S L/ciC^v 21® (TSJU) O n n L 

(^ife^?iji5) {cfci^TSxi^^n/ct hii^^mij (igM) ^m.^t^^^^zf^) k 

H4B7 (HSA#^6^) SlC^HSFQ (##^6^) J: «9 ^ ISOGEN (^•y;^:> 
^i^fflLT. rt^RNA^3^#L/Co cDNA£D^^(i. Ready-To-Go T-primed 
1st strand+v h (Pharmacia^) ^ffl l^^^i? 5/i gO^gRNA^i^ffi L^Co n 
^)tl/ccDNA(Co^,^TTIe{C^Lf;■/5'1' V- (Larrick^>. BIO/TECHNOLOGY, 7, 
934-, 1989^ \^ordb, Int. Immunol.. 1, 296-, 1989^#%{cf^^) {CJ:«9PC 

CMl (t h IgM^^^ilc) : 5' -TTGTATTTCCAGGAGAAAGTG (@E^iJ#-t 4 5 ) 
CM2 m±.) : 5' -GGAGACGAGGGGGAAAAGGG (K?iJ#-f 4 6) 
HSl (t hfiM^^^I^) : 5'-ATGGACTGGACCTGGAGG(AG)TC(CT)TCT(GT)C (S£?ij 
#^4 7) (8«©S^^) 

HS2 (I5j±) : 5' -ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (ie^ij#^ 4 8) 
(16McDM^tl) 

HS3 (|5]±) : 5'-ATG(AG)A(AC)(AC)(AT)ACT(CT)TG(GT)(AT)(GCT)C(AT)(CT)(G 
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c)CT(CT)CTG (ie^j#^4 9) CBiumom-^m 

H4B7. H8F9it{c. lIsIgOPCRtiHSlxCMK HS2XCMU HS3xCMl©3@ 
0:/5^v-OM^^^if{l-oV.TfTl.> (94<'C 1^. SO'-C 2^. 72°C 3^. 40lf 

-eti^'nHsixcM2. HS2XCM2. mxmozf^^-^-rnmi^mLfz 

^^i^'i^A^fe^^CilCctD^tliLfCo ^©^Sm. H4B7(col^T{iHS3xCM2 
O:/5^^-T*t490bpOli1i^t/;i<5tlS$n/Co tT^c. H8F9{Col>T{±. HS3 

^^v.i^7;K ltlJEtt1f^x>x^7<>>. 1995) (OyjmzmK pBlueScrip 
tll SK+ (Stratagenett) ^-©Snialg|lfir(c^ d- - >r L/Co iHi^t/© 
lfA^n/;7"5X5 K©9t.#2. #3. #4 (H4B7) . #1K #13. #14 (H8F9) iz 
^^'^T. gl;:^:7fev-^:.i^- (Appiyed Bio System^t) icJ:^. If^i^tl©^ 

^tlTK^^ thifcmmm (Marks.^. Eur. J. Immunol. 21. 985-. 1991) , ^ 
JH^i^ (Ravetchf,. Cell. 27. 583-. 1981) omntmitzm^. H4B7. H8 

(^W128) h hi^^*/cM^^^ta + .'^v^;^M*^^,Ot hia^/clJcDNA 
©gXfiii^SE^iJ^^ 

(^WJ13) ^Ifcl^TlJi^#$n. (^WJ23) llfcl^Tt hiai^/cll^^^t 
SCct;)<iie$n^c:^^y5^'i.XK2-8©fl$M<J:^ (^W15) i liJ^nc^iiT^ 
^LfccDNA(col>T. Tie©^^^^- (Larrick^,. BIO/TECHNOLOGY. 7. 934 
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1 
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-, 1989s Whitehurstb, Nucleic Acids Res., 20, 4929-, 1992 <£-##{cfpS|I) 

-8J:^ g5J?iL/cM**cDNARO\ (^WJlO) OTT2/#14 2-2^^^ / ^ -7 
XK3-2-2J:f9mi#L/cMS*cDNA^ffll^/Co 

KC2 ( b h Ig /c ll^^^IJgt) : 5* -CACAGGCAGTTCCAGATTTC 5 0 ) 

KC3 (i5l±) : 5* -TGGGATAGAAGTTATTCAGC (lE^iJ^-f 5 1 ) 

KVMix (h higtcm-^mm') 

5' -ATGGACATG (AG) (AG) (AG) (AGT) (CT) CC (ACT) (ACG) G (CT) (GT) CA(CG) CT 

T (@s^ij#-t 5 2 ) (ZAsmom^m 

PCR{iKVMIXxKC2. miXxKSzry^f^-CDm^^t^itX'dmm. 55t 
15|}>> 72''C20fj'\ 40if^ (/N°-4^>x;l/^~y:, if --^yU-^-'i' ^ 5 -9600M 
ffl) 0^<«^TlT^d:o/Co i^^^mUL5%7ifD-xmn.-^W}'lk. 

420bps (KC2) . ^450bps (KC3) O^-^o^n^mmiJ^^^-^tlfZc -li. 2% 

lis HBBb (it{E^^31llS^-v::i^7;K mm±^ ^ ^ V ^ ^ . 1995) © 

pBlueScriptll SK+ (Stratagenetl) ^^'-©S^)aI^)^l^{iEcoR 

24*cDVK-#l^ p->ia^{col^Ts il)^7fe^>-^>-b-- (Applyed Bio 
System?!) {zj:*}, l^fig|ife|Oiggie^iJ^^^ L/Co li ^tl/cJ^gge^iJd tMg 

tfz. ■TTfCfS^^tlT'.^i) t hK^^V/cfl^ (Kleins, Eur. J. imniunol.. 
23. 3248-, 1993) . J/c^I^ (Whi tehurst ^, Mie) ©^SK^iJiJt^L/cl^ 

(is t h2#^fef*gU5^if>^-^^*^-rS + y ^V'^7X{CfcH^T^ ^^/i:)^^fl^t 
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ymio. 50%) m^ot hmrm^^^vxm^^ mmnw 

[t hlgGlOSiJ^] 5tt hliGm.mi^^'^. 1-6260) ^PBSr-^mt. 96:m:-7 

:>^--ifm^Ltztfit higGmw (y 7-iy'J:L>, 08027E) ^^jn^T-r^^ 

^'^-hL/cm. TMBZ (ii^'^-^-^^ ML-1120T) ©j^Jofc J: ^ g^^tt^ 
45Onni0K7feg[T-MtfCo ffilil^n/c^^lf^CD t MgGl (-^^v. 1-3889) 

[k hIgG2©aiJ^] tat MgG2$t{*: (>^^>. 1-9513) ^PBS-e^f?L. 96;tv 

'>i5'*--fe"^ISL^IiT:h MgGtit^ (i/^'v, A-0170) ^1jaA.r ^ >^ s^K- h L 
tzWi. TMBZ (ftS^->^^^ ML-1120T) O^Jnfc J: «9 ^^Stt^450nin©K 
:)fe^TML/io M^tL/cg^gE^cDh hlgG2 (x^'^, I-4139) ^;^ipiL 

Ct hIgG30iiJ^] litb hIgG3tfi:{* ('>^^'v. 1-7260) ^lOOmM^ U v 
y ^ 7-pH2.5T-^f^L5^FBlg^-eML/cm. lOOmMU >Kv<.;; 7 r-pH7. 

08007E) ^to^TH-V+^A:-!.!,^/-^^ TMBZ (ffi^:^-^^^ ^ ML-1120T) 
©^*D«cJ;^3^S/5tt^450nra®K7tJtTi?ffiL/Co n/c^^^^© t h 

IgG3 (i/^'-T, 1-4389) ^^ii<i:Lv':;Xifa?t;^^jDL/cPBSl?^|5gfi^iC^|RL 

[t hIgG4©SiJ^] Jjtfc hIgG45t^* (i/iTv. 1-7635) ^lOOmM^' U •> 
7 7 r -pH2. 5T'l&f^ LS^^relM^^-eSJ^fi Lfc^. lOOmMy >^/< 7 r -pH7. 

OT'ioi&(c#f?L. 96^v^^D^^^-:/u_|.^3_5.,:,^^l^^,^ 
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08007E) ^l]aA.r^ y^z^^~ hitz'^^ tmbz (ftS:^-^'^^ ML-1120T) 

lgG4 ('y^'^^ 1-4639) ^Umt L^^ X]km^mi]QLtz?^Sr-^fl^i^iZ^$iL 

i-Ji^tjiW i'y^-^. 1-6385) ^965\:^^ ^ ^ ^--fX/- h{C3-r^ ^/L> 
Jlama*4^3!)n;i. »:(-^-e^>'U?i-^v/i5''--lf^^tat V n%%.-^^7.^W (The Bind 
ing Site Limited. MP008) ^jDX.T-r > + h L/cm> '^;U?i-+;>:5''~-fe' 

SKiLTTMBZ ML-1120T) O^JafC J: «9 ^^/gtt^450nni 

^J'-TiJs 6001-1590) LT't^T.ltom (i/rT. M5905) ^^SnLfcPBS 

^^^*10{C^-ro +y 5^'^XK15A<hK16A©2^#:TlgGl, IgG2, IgG3, IgG4 

miO^ h5t^IgGlf7'^5Xfcctt>'IgM?gg (ELISA) 





IgGl 


IgG2 


IgG3 


lgG4 


IgM (mg/l) 


K15A 
K16A 


2.25 
■ 0.30 


1.96 
0.69 


0. 17 
0. 10 


0. 43 
0. 07 


7.09 
0. 87 



i%m\m') t h22#^fe^*^{^^1-S-7'i7XESIIBS^ (TT2) OW^ 
t h22#^fe<2^^i^^f 'E.-7t7XES|iffl)}S (TT2) m#0/;J6. ^k^^'^^tm. 
(bLT (^»iJ26) TIK^f L/C6-1 (A9/#22. G418. t'^ - a "7 ^ •> >Mt4) 

^ D-b;l/ii^^SI*5J:«0't*jL~D •>>Wtt^(:D]lif^(i0.75/zg/inl<^t°i- 
pv^- <>>-S^Tftil(i (IIJfc^J9) ©G418Wtt^iiiR©ii^i|oI^{C?T^«fo^wo 
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(*«31) t h22S»ftft^«^^,,,,,3^^^ ^^^^^^ 



° +^^«*«. %e<c*u-rsiE (ICR) 
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co^^cti^^ t h22m^^i^^mt^Esmmw am^^. PG22-1) 





-D7f» 












~20Ji 20-50S^ 50-805^ 


TT2/#22 


PG22-1 


266 36 8 


4 1 3 



mmmU) © + y 5^':7 7.KPG22-l~3©lfiim4'©t htn:{*:ii;g^ (HWJ 
14) {Cti£l,vELISA^^ffll>TS*L/Co it^ 2 + 5 v^T^J: O^^IIeL. 

^'nyij > AfJtJt^* (VECTOR LABORATORIES, INC. > IA-3070) ^96;^vi'^u^ 

t h^S^'uyiJ >AMJjt^* (VECTOR LABORATORIES, INC. ^ BA-3070) ^Ap^T 

(VECTOR LABORATORIES, INC.. Vectastain ABC^«/h) ^1B^X^ y^z^K- 
VLfzm.. TMBZ (ffi^^-:5'5^ h,ML-1120T) ©^inici: «9 ^^Stt^450nin 
©K^^TML. ^M$tL/:AM^^o-g^aE^Oh MgM (;^B*^^. Ul 
3200) ^^mi L^'i7Xjftiyi^^.JnL/cPBS-U-a|5gfi<j(c^f?L/Co ^^^^12^ 
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^121^, +^5-.^^^^^ Mai^AIS^^ (ELISA) 







IbA (mg/I) 


KPG22-1 


50 


12 


KPG22-2 


50 


18 


KPG22-3 


20 


24 



+ ^5v^,x (SmWl, KPC22-3) IC±gfc79B- 94B, 1I0B®3|11IC^,^ 
^ (*W20) il^«;cHSA*ftSL/=. ,to**Ot VVl^Xf^i (*M),n4) 

«8/mIicS*;LfcHSA (i-r^, A 3782) t96;^T-f * □ # ^' -y b- Mc = 

Attitft (VECTOR LABORATORIES, INC., BA-3070) SiniT-f > + ^ 
^.Ct-*^Wt7*t-^.U^*^^_^i7t-i.>DH<Da6<* (VECTOR LABORAT 
ORIES^INC, Vecta..ai„ ABC+. h) *lniT< v + ^ t^.gJ, tmBZ (ft 
S-s ^, ML-1120T) ®^iBI:i?)e*ffitt^450n«©ffijE«TMLf- 
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(^»ij25) tmmiz (mmm3) {c:fcH>Tt ht^u^^ >T'^^l/c+;<7 

p->}Ji^*^^^fpAP!. mm±-9-^x>x^7^^. 1991> iztl^tifzljmiz 
m\ ^ XD-vmiLTti. SP-2/0-Agl4 (:^B2|5:^||. 05-554) ^{^ffl L 

tZo 

m^Wm^mmtLT (^»J26) TK^fL/ce-l (A9/#22. GAlB.i:^- 

D -tryl/ife^^^fe ctO'tf^-n-^^v' > iiitt)^©3liR{iO. 75 g/ml CD f a - d ^ 
'1'->>g^-effe{i (^WJ9) ^DG418Btt^Stf?©Ji^il5l^i{CfT4'o/Co CCD 

Mt^ztt^^Giism^hm^iz^niTK^^ztnimm^tifzo -mmmm'& 

W(D^m^:^^ y/ADNAlXmU (IIWJ2) <i:|5]^(C?T^i:-ofCo t h22#^fe 
^RO^. t M4#^fe^*S(55^»fK-Oii^{i-fi^^iJiint14^PG22-5(ColNTJg^T® 

^^^W±lz:^^t^^B:=F (Genetic Maps, mile) 0 22#^■fe^*:{col^ 
Tti (^Mm ; A9/#22) . 14#^fe<*{col>T{i (l|}feM9 ; TT2/#14 1-4) 

■e??iE^<5iis$ nxi^^^y ^ T-lco^,^TPCRli1i^^f ^^i: -o tzmm. 22^m 

fe^*{Col>T(S10S®0*.3«0^-;^- (D22S275, D22S315. IgA) s 14#^ 
fe^*{Co^.^T(iTT2/#14 l-^iz:^^lfz±X<D^'-ij-i!)<ii^tii^nfZo &.±(Dm 

mizxi). 'i%h>nfz-mmmmmmit h22^m^w^^mn. i4#^fe^*: 
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^^cfa, TTo/ ^fe«C*,H.T^iM (ICR) ft^oe 

^^L/cl6E09*,^fe{3Bg^,;e,.,CW^feO-B4^CD;^A ^^^^^^ 



il3^ 



TT2/#22+#l4 PG22-5 



20% 20-50X 50-80% 
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t^mm^^^/ y^^xMfn^(Dt hin.WXm^JiV^t htfiWumoi^tii • 

(^ifeM36) O^^^^-T-^X (KPG22-9s 10. fej;0'12) {CS^LT. HSA^^ 
gL/Co KPG22-9iKPG22-10{C{i^|illiii$T-^SLs ^02Mm'^iZl^!kLfZo 
KPG22-12{C ii^mmU t m^<D2m^m 1 . 2^ U(D^m<D2MrBm IZ^M 

IfZo 

%±t h$t^*0^ai{C{iPBST-^|RL/cin:t h^gi^'o yj > A IJ!a^^ (Kirk 
egaard & Perry Laboratories Inc. . 01-10-11) ^965\:-7-r ^ a :^ rJ' U- 

^*ayj >x/||5t{^ (The Binding Site Limited. MP008) ^ta^X^ > + 
-hL/:^. ^Jlt^i/^--ifmntLxmZ i^-^K-^^^ ML-1120T) 
©»(CJ;«9^^gtt<Jr45Onin0P5^JtT-ML> tlfz X m^n-:>^^m. 

^©h MgM (^'^B*^^. U13200) -t? XlfE^i^^in L/cPBST'SPg&^{C?& 

^*AII^BLISA^^ffll^T (^WJ29) *JJ:1>' (^Jfef?iJ32) tW^mzl^^ - -^m. 

t mm tuzhvxh^ $ n s c i mm $ n/co 

tfznmtLxm%Lfz\i vu^yk^wco^^i^nt^ (nm^jio) 04^^^ 

■^•i?^ (K9) > h Y22^^^WO^^'^nth (HWjSl) <D^:/^^^^7. (KP 

G22-2) oifnytit>cDt h^^:<*A^i*^o/^a^}#o^it^J^^ijt{i/<•y > KL'^ 
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: (EL ISA) 



mp-> ^nm uKn/n ^^umn) mxin/n 



PG22-5 KPG22-9 

PG22-5 KPC22-10 

PG22-5 KPG22-12 

3-2 K9 

PG22-1 KPG22-2 



30 


2. 54 


9.9 


0. 043 


5 


4.96 


21.5 


0. 333 


40 


3.71 


7.0 


0. 048 


50 


6. 66 




<0. 003 


50 




17.6 


< 0. 003 



r.Xm. .>rT, A3782) i7i...<>H («PUTDM E»„hion, RIB, i„ 
«noche. Remch Inc.) LTO. 25.b/„ic0HSAS«*ssS LO. 2„I^3 

2BS ^n->PC6a*, +^5*40)1) i^ii^MUz. Mmo%±t mm 

&i IcseuELISAS^ltffiL/c, PBSTSR L ^:it t hftS^py 

(Kirkeiaard S Perry Laboratories Inc.. 01-10-10) ^96.-^7^ 
*P^'-r-^-yu-M,:,_^,^^L, ^'y:,m V.'Tr,^ M5905) 5*A 

T-U >tt«it(* (The Binding Site limited, MP008) ilBz.X-( i' + a'^- I- 
L^-a, '^^I'^ + i.y-^-MiurTMBZ ^, ml-1120T) 
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(K9) . t h2wm^W(D^^mt^ immmis) o^/y^^x (K2-9) m 



BS^D->. 




m% 


IgMCmg/l) 


Ig/c (mg/l) 


IgM, /c(mg/l) 


PG-5 


KPG15 


10 


0.18 


1.01 


0. 075 


PC-6 


KPG26 


40 


1.52 


1.26 


0. 018 


3-2 


K9 


50 


6.66 




0. 002Je^T 


5-1 


K2-9 


40 




135 


0. 002Je(T 



(^WiJ39) h h2^m^WU^^>^^^Wt6^^ XESmm^ (TT2F, XO) 

Z{i (39, XO) (DUk'&i^msi^^W^. +>^■7':7Z{Cfcl^T^I^ck<|Plffl^{C5^ 

-f^r^y^', ^±tt. 1995) TllYmm^ (5 ^ 7 x 7 tJ- "J i > rJ' ;Ut± J: «9 if 
A) ^^\^fz^ ^ n-ir;H!|.^||^fcJ:att°i-p-7'f '>>ittt;^(Dii^{i0.75 
lil/^\0\La.-u-7>{yym.^-^mt (IIWJ9) OG418Wtt;^iitRoji^i|5] 



li ic ^ o C ® Hi ^ L t* ^ - D •> > O tiJ ^!iJ^ TT2Fi^ffl)!S 
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mmmmp-zo. p-mz^^rmmmc^mmu.. mnrnm^-, 

:A9/S2„23) TffttA<ltg,Jft-ci-5y5^v-C« FA 
rtfc f . - o V -f i. >BeTT2Fffl|iattP-215agx h , # J: », J:,/ TcRS 

%ec*i>T«±E (ICR) 4*oeeffl*icTT2a(as*©s4& (as) *< 
t h2#fta»3^j»f^^sg^5js^jg^ (p-21) a+>. 



6 4 



wo 97/07671 PCT/JP96/02427 



n O //ITT tUrt J4L> / 1 • ^ / t « 














~20X 20-50X 50-90X lOOX 










TT2F/#2fg. P-21 


141 


20 9 


0 2 3 4 



(^WJ4i) th2^m^i^^^}^)ir=^^nt^ii2?^^^^^.r^r:p7.(Dm 

(^WJ40) <D^'^m^E^<D^/3-7^7. (P-21fi5fe. +pf^^l005^. K2 
-1F~4F) ^^UMLMm^Ot hifLi^Kmmm^ (IIWj20) ilHi^lcELISA 

'y'7^7.^(D\iV^WK%milt (ELISA) 



K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



(^jfe^j42) t V2^Pk^w^^m^^^nt^'7^7.im^ am, xo) s 
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(*a6W0) T-»«,n^l«+;<57^.XO^^K2-lF, K2-4F «lc%ee> + ^ 

A(C^C>Tt h*ft»»ffrO«itMlcJ:?,«^Wtft. P-21 X- 
4.4E (K2-1F) , 5E*2E (K2-4F) lc*l.-TP-21TMaiS*lfc3afflv- 

**EPf*Lfc„ *fl)fcae3>Ha-.i.iLTa+^5K2-lF. K2-4RfflK« 
^STT2FSBteftP-2„<+,5^^^^^^^g^,_^jp^,^^^^^^ 

«»m3) T-»^nfc + y5v^XO^%K2-18 (H, +^5$70« iK2 

o?B*<K±+5*>5-feitt?:. miBiaii (40, XY) oifee»affi5^offlT- 

a + ^5K2-I8ICt>l>rm«4-ffl?IC»ftLTV.5pI»|tt*<*i. 

^ 570x+©TT2aiS S*ffl?,cJ:»,g«L;tlCR (fife • 

^?sr»|t^^v^;xsflIOE®^%lOE*^ESfflles*®%e•^=S5g4g;J^L^ 
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T:nm<mm^tii:\.^62m(Dy^^-7- (c/c. fabpd mmmi) 

(^W142) ® + y 5 V't;x?MK2-lF-l-'10fcJ;O'K2-4F-l~5Olfa?t4'CD 

ifEm4^©h hiiii^Km^ (mmmo:> tmrni^Eiism^m^^n^iaL 
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K2-1F 


#1 




K2-1F 


#2 


1 
T 


K2-1F 


#3 


1 

T 


K2-1F 


#4 


+ 


K2-1F 


#5 




K2-1F 


#6 




K2-1F 


#7 




K2-1F 


#o 




K2-1F 


#9 




K2-1F 


#10 


+ 


K2-4F 


#1 




K2-4F 


#2 




K2-4F 


#3 




K2-4F 


#4 




K2-4F 


#5 





0. 58 
84.1 
12.8 
15.1 
0.52 
0.58 
1.30 
0. 90 
0. 56 
28.8 

0. omy 

23.3 
11.8 
0. 08 
0. 06 



1996 r*»«„„/ ■ « SO"^ L 

'*°*'^"»® + ^ ^^"^A (KPC06 ; PC16** 
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ifi^^xcmmzzomi^ (77-^>v^x>. oii24A) r-mm^m^Ltzc ^ 

08072D) tfzimmtlXi:t^>m^VithXimii^ iyr-i^-y 
x>. 08152D) iSiS^-lt/c^. X h U'7'h7t'-:^>7^ 3xij;:^ij > (77 
>-:^x>. 13025D) T-^feL. 7D-1^>r h U- (^^ h>X'v + >V 
FACSort) T^^lfL/Co tfzH^mt iXt VP(k^i^^UWLfl^^\CR-7^ 7. 

20) ^Tsto B|H)!i-7-;^-CD45R|itt (FITC) T/&^ot hlgM^tt (PB) X^ 

(^»j46) thta^mm. Km. im^^n^'n^-^t^^^v^^7.mm 

(^»J29) . (^Jfe^J23) . im.UmZ2') {CfcV^Tt h!a^*:mfl. a: IS. A 
Ig^-en^'n^Hf SC:i:;6<ilE$n/z + >5v':7XK15A (1-4:^S*. 
10!C^L/c:^?£T-fP^) . K2-8 (^WJiaTf^SII) . KPG22-2(^WJ31T:-f^|l!) 
onm^mm^K) C^WJS) <i:iH];^/j:::^ST^^L/ccDNA(col^T. Tie® 

#%:5^i^O leicO ^j: I ^ 7" 5 -f -7 - « GenbankllO X - iJ' ^ X ct *9 A¥ L 
•K15A (fill) 

^SH^ffl : HIGMEXl-2 : 5' -CCAAGCTTCAGGAGAAAGTGATGGAGTC (ie?ij§-t53) 
HIGMEXl-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT (VH3BACKcD2ndP 

CRJCi^ffl) ilmm^u) 

^^^I^ffl : VH1/5BACK (59°C. 35cycles. Marksb. Eur. J. Immnol, . 21, 9 
85-, 1991) , VH4BACK (Sg'C, 35cycles, Marks'^, luie) , VH3BACK (IstP 
CR:59"C, 35cycles, 2ndPCR:59°C. 35cycles. Marks'^, MIE) 
• K2-8 (gfl/c) 
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-CL2-CR :5'-CCGAATrcCCCTAGAAC™CTTATCAG (E^J,,57) 
™ ^ ='-'==«™»«"ACAAGTC*CTTACCAC (E,«,58) 

^*«^«:VAaEA,(55r,.0cK.«, .inu., bI J , , 
1«6-, 1993) , VA2MIX (55<r .f, , - 

<^*T94-C15» '«^«^ 
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yed Bio System?!) {cj:<9. Hil^tiOiggBe^iJ^^^ L/Co 

• HIGMEX1-2XVH1/5BACK : 10^ d->. 

• HIGMBX1-2XVH4BACK : 8^ D->, 

• HIGMEXl-2(2nd PGR, HIGMEXl-1) x VH3BACK : 5^ d-> 

• KC2H X V /C1/4BACK : 6 ^ D - 

• KC2HXV/C2BACK : 7^ D->, 

• KC2HxVa:3BACK : 4 a->, 

• CAMIXXVAILBAI : 5^ D->, 

• CAMIXXVA2MIX : e^J' D->, 

• CAMIXXVA3MIX : 5^D-> 

#bn/c^SKJiJ^DNASIS(Hitachi Software Bngneering) iz ^ K> f^^ I tzl^ 

4. K 2. ^(oi^w^^i^tizLtzmm'^mtmzmhmmoniMon'^ 

-^-©^^^ (1119^) {c^-To K 2 {col,>T{iGenbank{C^^$nTl^S^ 
fi^?|JVRa'J»f>^-(^:CD^^*^•>•-:^^^DNASIS{Cck^9^T<-^^^L/;o W)^\t 
(Cooki^>, Nature gentics. 7. 162-. 1994) . V/c8ffM-(i (Kleint>, Eur. J. 
Immunol. 23. 3248-. 1993) . VASff/tti (Williamst>. fUB) CD^i£j*{Ctifel,\ 
=S-VSff>t7 r ^ 'J -igi^JC^ct^JciSL/Co 3 {co^.^T{i (Ichiharab, The EM 
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, n 13-. 1994) 

^> ^ 3 (D) om^i^tiz. ^^t'tiomw^jm^,., ^, 1 (V) . 2 ( 



wo 97/07671 



PCT/JP96/02427 



11191^ 



V family V segment 



CDR3 



J(D) 



V primer Clone 



KI5A 
VHl 



VH2 
VH3 



VH4 



K2.8 



\k2 
V«3 



\k6 

KPG22-2 
VX 1 



VA3 



VHl-S 

VHl-lS 

VHl-24 

VHl-46 

VHl-46 

VH2-5 

VH3-21 

VH3-23 

VH3-23 

VH3-23 

VH3-23 

VH3.33 

VH3-33 

VH3-33 

VH4.34 

VH4.59 

VH4-59 

018-8 

018-8 

018-8 

LI 

A17 

A17 

A27 

A27 

A27 

A27 

A26-10 

DPL3 

DPL5 

DPL5 

DPL5 

DPL8 

DPLIO 

DPLll 

DPLll 

DPLll 

DPL12 

DPL12 

DPL16 



VRSSSWYEYYYYGMDV J6 (DNl) 

GGITMVRGLIITDWYFDL J2 (DXP'l) 

APYSGRFDY J4 (DKl) 
ERYYGSGSYQDYYYYYGMDV J6 (DXP'l) 

GGYSGYEDYYYYGMDV J6 (DKl) 

SYFDWPDFDY J4 (DXPl) 

EGCSGGSCLPGYYYYGMDV J6 (DLR2) 

AHGDPYFDY J4 

DADAFDI J3 

SGWDY J4 (DN1«) 

TGFDL J2 

EGGYGSVGDYYYYGMDV J6 (DXP'l) 

GGYSYGYDYYYYGMDV J6 (DXP'l) 

GYSSGWYDY J4 (DN1») 

RYSSGWYYFDY J4 (DNl*) 

GRIAVASFDY J4 (DNl*) 

GS GSYFHFDY J4 

QQHDNLPFT J3 

QQYDNLPIT J5 

QQHDNLPFA J3 

QQYNSYPLT J4 

MQGTHLLT J4 

MQGTHWIT J5 

(5QYGSSPTWT J I 

QQYGSSPFT J3 

QQYGSSPLWT Ji 

QQYGSSPPWT Ji 

HQSSSLPQT Ji 



VH4BACK 

VH1/5BACK 

VH1/5BACK 

VH1/5BACK 

VH1/5BACK 

VH4BACK 

VH1/5BACK 

VH1/5BACK 

VH1/5BACK 

VH3BACK 

VH4BACK 

VH1/5BACK 

VH3BACK 

VH4BACK 

VH4BACK 

VH4BACK 

VH4BACK 

V K IBACK 

V K IBACK 
V>e2BACK 

V K IBACK 

V K 2BACK 
V«2BACK 

V K 3BACK 

V K 3BACK 
V«3BACK 

V K 3BACK 
V*:2BACK 



H4-10 

Hl-7 

Hl-6 

Hl-2 

HI-IO 

H4.14 

Hl-4 

Hl-3 

Hl-8 

H3-3 

H4.4 

Hl-9 

H3-5 

H4-9 

H4-15 

H4-2 

H4.6 

Kl-l 
K1.3 
K2-2 
Kl-6 
K2-1 
K2-5 
K3-1 
K3-4 
K3-5 
K3-6 
K2-4 



AAWDDSLDVV 


JC3 


VA ILEAl 


LI -3 


GTWDSSLSAGV 


JC2 


VA ILEAl 


LM 


GTWDSSLSAGW 


JC3 


VA ILEAl 


Ll-6 


GTWDSSLSAVV 


JC2 


VX ILEAl 


LI -9 


QSYDSSLSGVV 


JC3 


Va ILEAl 


LI -8 


CSYAGSSTLV 


JC2 


VA2MIX 


L2^ 


SSYTSSSTW 


JC2 


V X 2MIX 


L2-1 


SSYTSSSTLV 


JC2 


V X 2MIX 


L2-3 


CSYTSSSTTV 


JC2 


V/2MIX 


L2.7 


SSYAGSNNLV 


JC3 


V X mix 


L2-5 


SSYAGSNNFVV 


JC3 


Vyl2^^x 


L2.6 


NSRDSSGNLV 


JC2 


V/3MIX 


L3-1 
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ofKpnl, (X): ■^i*"^^=S-S*oXhoI«Wa. 

: pBluescript SKIIW r5X5 KDNA 
<11> : UxPffijrj 

Mii«,o .««o,^p.«,e^^^,,,^ 7*0-... ; 

CPlas,id PBS246, lo«P2 Cassette Vector ir <; » . 
0«»^- (S23B) , *WALTy,x . HoxP-pstNB 
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hZtt^h. C57BL/6-7'i7 7.S*oyV ADNA^ n-V^ffll^Ttit^^iilfe^y •> 
^T^ Ym^^^-^'^m^Zt\zLfZo yVADNA5^y5';-{i. Clonte 
chttadult C57BL/6N male 1 iverS*5 A^J^DNA^ ^ 7'^ y -^^ffi L/io 
U-->i>'0/cJ6{C-/D-yc!:LT(i. Jt^TcD^^DNABE^iJ (60 mer) ^fflt^j^Co 
fillC//yp-7' : 5'-ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAG AGC 
ACC AGC GTC ACG CTG TTC AAG-3' (@ejij#^59) 

glj/cyo-y : 5'-TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC GAG T 
GA GCA GTT AAC ATC TGG AGG-3' (Se^iJ#f-60) 

Aifit^pBluescript SKIKl) y^Z i K (Stratageneit) ^i^T'^ d 
lilT(DJi o {CTT2(^ A:{iTT2F)ESffl|jS4'0-7'i7X$t^^ilfe^?K^dD/cJ60^-y 

i$.<DjHr\ n2'^^4J^i7V>:f}<^ttl6Mmn (BamHI-XhoI) ^ 1 TfF^ 
L/cLoxP-pstNEOita^iM^^^/c (^26IEI) o PStNB0O^^:^lS]{i, 

f^AF^. im^mmmD o ffi^L/zy^x^ KDNA^. $iJpg^^SacIl{iJ:i5. 

^ ^ - <t ffil5lE^;i;&>'|E C o ^ D - ><^^iii-r ^ J^Mfe^^^ ^ ADNA 

IMf^T-py hffloyp-yi LTs C//0±^{C^?^5Et-'5 7;< .yf-^i^©DNA 
ir^T- (*^500^^i^) ^ffll^/co CODNA»f^(iB(TO^#T'129y":7 7.yy A 
DNA^PCRig$iLT?i/co 
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lllZlT-'f'"^ ™ 0-3-CE.i*^Si) 

..5- -CCA ACC CAC CTC AGC CCA CTT C-3> (ffi,,S^6» 

"*±SS'^*>0^«ffl„ Ta«A*U.5-^,,^ Taka 

S(6*#:94®C,35},1E1 - 94i»r .^i 

458. : 55^C, Ifi ■. ,2,0, 1» ; 36® 
«<iJtl/;DNAi<Cenbank©x-^'^-xi-*^j.t-„ - 

BsnsDNA^fM- (EcoRI~SacII) ^iT'^mt ^ . n 
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y<^t^-s.7J\^iy^)-XQ,i^-y^-Yf->( ^±n, 1995) (Dij-mz'iit 
^^^^ 7.ESmmm?^mALfZo TT2Fm^ h uyi/V^asL. 2.5xl0'ii/inl 

h\ ffiirC^^^-y hSM-ti-f) ^ffll^^TJ^U^ h D'f-b--> 3 ^^^T^A -o/co 96 

TEPJdL/Co xU:? HD'f^U'-v^a >L/cfflflS^20InlCDES^^telcML^ 

l; J6 7 ^ - ^* - « ^ V > 1 OOmmM^ig gffl ^ X 5^ «y •> + - U ( 3 - - > 

/zg/inI©G418 (GENETICIN. '>^'v) ^^tsi^mtm^^^tZo 7~9B^!C^[: 
/:aD^-|t-176fi^h''y :?7-y:/L^ -^tL^'n<&12;tyu- hT3>7;U-Ji 
h{3^<iSt-eli5il$1+> ^04/5^0. 2inl£D<*l?ffl^M (ES^m+10XDMS0< 
izmmt. -SOVKTrnf^^nttZo S0©l/5{il2:A:Hf5^>:3-^h 

^iL/Co c:tl'^OG418WttTT2F*ffl|}SyV ADNA^$iJ|5gi^^EcoRI<bXhol (S?iit) 

48) -3{c^L7^:rD-7-e^siRi*i^;if*^^ttjLfco ^omw^mw^zmm 

410iMf >7-o-.y hii^frO^tm^ (^28121) ^i|il3 b- Xl.Ttto ^^MTT2F^ 
iSTtiEcoRU XhoI?^^t(CJ:«92*©v<> K (a. b) t^i^^-^tl^o mmmm 
x.<*{cfc^,^T{i. c:n^>Ol^■rn*^©/<> F;6<f^^L> i^/c{cTSP{c/< > k (c) 

ammmm rni^nfztfii^mimmm^^mi2¥mmmm^^^x h yi7 
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.............. j:::;'; 
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Smg/mli^^L^ 4, 5, 6, 7. 8mg/n)10^2i^-ei^zgJtC418ittt:^(Digj^<^rfTo 
fzc #131, #141-?'n-?:'tL{Col,>T100mini/ + - bitlOtjcJCltJc^/cOl^lO^'j®© 

oo) (lJ:«5^§L/Co l&gr?^i^l2B^^(C7nig. Smg/mlO •> + - U'(Cfcl^TB^ 
t^fiau-- (#131:12^. #141:10^) y T Zf (IIWJ49) 
m^W.m'^^. mW.n'^'n^fZo Cnt>OiiJii^G4181ftt:^>rV ADNA^$IJ|5g 
K^EcoRIiXhoI T7i^kL. 7:^'d -;^y;um^^l!)T'5^Bl^-9--!f > 

yn-y h^iT^cCi^ (^ife^l48) -^\Z7r^Lfz-:rx2--r-c'mmTV}i(omm-^nfz 

^^^^Lfzo ^otkmizm^^om (#131-3) tmrnrx^jm^w^'h^ 

t\^^^mW^^%fz^ #131S*CD6^{col>T©ifif y h^tfrO^Sm^ 
28gl) KTTsto l?^MTT2FmT-(d:EcoRK XhoIy^^bfC J: ^) 2*(Di^^M/< > K 
(a. b) *<=^tij$n^o >t#JTU;l/tgIi]Eg|;i^4^ (#131. #141) {cfc^.^T(i. 
±g|50/<> Ka*<?^^Ls if/c{c/<> Kc;&<3i^tlS C^W149) o $t>lcM#J 

> Kc®^c!::/j:S C t;6<^i®$n'E>o ^14^3 (#131-3) © d - >IC:tel^TC © 

(^WJ52) iai*fifJ^JI:f^^g^f$TT2F,fflmi*?:)^^>®G4181fttv-^-iti5? 

(^Jfe^lSl) $n/ctii:{*:fiMM#J7U;U5S^;^ (i^-^J^G418igtt;^#131 

-3) ©G418»#v-^-it|E^;^Jli^TO¥li{Cj:^)^i L/Co 0418^^-7-^- 

itf5^©]^ffiij{c^AL7tioxPBE^ij (^Wj48-i) ©rBi-esp&#M&<jia^;t^isc 

t-CreU:^ >t":^--^fil^K^^^t;^^^^:':^'-pBS185 (BRL) ^ (ffl^l^a-. 
/NW;tv-a7;Ui/';-X8, >^', ^±y:. 1995. RO'if^ig 

^^E^SiJfi, p255-. 1995. ^±%±-) ©^^{iiit 

l^#131-3^-v^AL/io #131-3^IBflS^ MJ-/'>>jJ!iSL. 2. 5xl0'ffi/ml i 5 
ci:9{CHBS(C!g?§LT*^t>30/zg®pBS185DNA^Aq^. v'- >/N-yU-9-- (/<>r;*- 
^7 h\ i£$t||j.^>y h^^-lir-f) ^ffll^T^U^J? h n L/- 3 ^^^T^i: o ?^io 
960//F©^iT-250V©mE^4mmg®JCUi^ h a .fx U- •> 3 >-t?;U (HJfe^iJ 1 ) 
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OG418®gttTT2Pffl^»y^^„NA^9Jffi»S|Ecol!I CSSit) TS^tL^ T# 

a4,8«^««.^.,„,,,,,3„^_^_^^^^^,^^^^^^^^-^*^^^^ 
(*wi52) r-nc,nt., P,s^^mnmxmt^.^^,smm (top 

S*- G4I8«Stt) IC «JS«9) T*L/cao,CC4I8Btti8e?,cit,^- + 
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Jfe^JlS. 35) {Cj:Dt hl4#^fe#: (Krlt) SC>'2#^fe{*:8frn-*> -E. I^{i22#^ 

WJio) T^L/c:^S{cj:«9?T9o c:c-e?f i^n-s^-y ^v't^T.jcfei^TJi. bs 

(^WJ56) h hl4# + 2#. 14l: + 22#^fei^ (iffK-) ^UWt 6fy^iitfiW 

anmmsA) v^n^n?>t m4§+2#. i4#+22#^fe^^ (if>^) ^^^^ 
23. Z2) r-7jkitzyjmzj^i)^iii^n6o ttz. (nwjss) tmmizzoEsm 
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"~ ''^ -*t^.;,S^ff4•K t ^ 
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^<^i5Cl-Crel/3>t>--{fjie^^#t;^^<^^-pBS185 (BRL) ^ 
WJ52) ®:^^£{c^^^,^±ie©^-.^A1--5o (IIWJ52) <^:I5I;^{c^ibt^-E,G418 

5ml<D^nm^m (ESl§lti2+10H!DMS0<->^*^» IzmML. sovizxmm^^ 
''k^^y^u^v h^^T^«Cl^ G418it1ijia^<S-^trpSTneoB*3^3.2kbXhol»fi=T- 

^yp-•riL^ G4i8WMjia^6D^.i^si^,-^a„ 

A 

(TT2Fi5fe. G418^S^) {C (||«9) Lfcii 0 lcG418»ttiliK 
o-t?;Usfc{Cct<9^A-r^o libn^G418if#^ICfcl,>TPCR^tff^ (IIWJ9) 

iMMmm ^wm%. ^ij^s^^ob vu^yk%.w (!ai*:sii) ^i^^^-sEs 

m^'NCDt h2#^fe^^|: (^||/c) O^A 

^^It-r^ vtzxESIfflflS^* G418ittt) {c (^Jfe^ajis) Tvi^ L/cii^ ic 

^•>>. G418-|tl|MWtt^{cfe<.>TPCR<S=W^I| (IIWJ18) {Cj;Oh H4#^ 
fe^* (»rn-) R([>'2#^fe^*:if>^©«^;:,<5tE$n<?>o 
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--'~mm...rnmm c*«3s) , ;;;;J-^^^- 
S, .99„ , Cell. Re... ,97, 22 
* -..-^ Cell, 82, 321- 1995) 

(;J:«-*^.;. ^^'"j*^^^^-«-i*TO««f«(XiS«9, 18, 35) 
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mkmu 62. 63. 64) -eiJjif^nst hjit^ita^^^t;^^^^ (igrn*) 

•Cilc^^^nSt hiJt^*:^< (^»J14. 23. 32) T/T L/c:^rj4{I J: ^ ^tij $ tl 

t hin:<*aMRDf@IJ/c^S^-t'5 ( Lonberg^), Nature. 368. 856-, 1994) o 
$t>IC. (MJfe^j37. 38) -e^L/c:^S{3cJ;<9«iJs mwmz\z h4*T-*S 

(^WJ66) t hiif^itfe? (fill+gfl) (»rfr) ^i^m^n 

(^M^J25) ilHl^tc (IIWJ65) Tlibtl-S^/^T-^XJCgeiji-r^in:!^ 

^t^o l~3iirB^l$SL^g±m^ELISA^-eiS*fft--So BLISA?i(i 

14. 15. 21. 22". 23. 24. 25. 33. 34. 37. 38) {C:^ L/-c:5^}4T1t4H\ t h$t 

(^lttel?iJ49) T-f^^L/c|^4ttiai4^fiiIM-ffiij7 L/;U^aTT2Fi^fflJJS:^S3)^4-y 5 

^J49) ^lcJ:<9^a7U;U^^}tt^ii^*^SJ^^>5 (Ii^#$n-S5i${il/2T- 
*S) o cn^>(D|af*fill^a^xu^^i*:cDlliiiji^!^03^@e{Cj;^)4tnS^ 
■7'5;^(col>T1t-1f >^*jf (Ili5^]49#l^) . U (Kita 
murab, Nature. 350. 423-. 1991) ^Oj^tlf <£-?Tt\ M#JT U;U?5<^a L. e# 
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^^Ly.«,,c + y5v^^*^«,,j5,,5p^^,,,^^ ^^^^ ^^^^ 



3 S 



wo 97/07671 



PCT/JP96/02427 



(^wj3o) tnm^i:fjii:Ru^. (njfe^jso) o-^^ xEsmm^im (39. xo) 

•i^xESlBliS^ti (^»ij42) SO' (^WJ43) L^ciiD ^ ^t^x^^-^- 
^tie^^'IPT-* L. -^ni*0^5^{ct H22#^fe^ (ifn-) 

(^WJ42) (^»J43) T'^ibn/■ck b2§^fe^*:»fM-^{Si#f 

mm mmm9. 42. 43) izx^m^tr. t h2#^fe«^g|5^if>rs.c>'t h 

(^WJ69) TJi^tLSt h221:^fe#: (glf^) =^ ^Wt 6 -7 7.^^ t 

42. 43) ICjzOm^LX. t h22#^fe^*: (J^K") SO^t M4#^fe^* (SffK") 

(^WJ72) b h2#^fe^^ifi^, 14§^fe^* (ifK-) S:a'22#^fe#: (gfrK") 

(^JfeM71) r-n^tl^t h22#^fe|* (»rn-) J^O^b hl4#^fe^$: (ifM-) 
^'^nt^'^^T.^m.^ (^WJ42. 43) tr?it>n/;b h 2#^fe(*:»r>^;&i^J# 

ADNA^PCRS^ (^ite^JQ. 30. 42. 43) {Ci^^^ffLT. b l^22#^-fe^ ( 
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wo 97/07671 

PCT/JP96/02427 

e# (Kfr) acxt H4s»fe# cafffr) ^^s^^^^^^^^^j^ ^^^^^^^ 

t K2# + 14# (*8t«70) . ,4# + 22# (*ft«7,) . 2#+,4S + 22S ( 

Nature, 350, 423-. 1991), m. (Zo»^, EMBO J., 12, 811-, ,993. C 
l.e„ EMBO J„ 12. 821-, I993)it6?^*aLTl>5v^XJ5Si3JE^g 
^MU bh2# + i4S, 14S + 22S, a^B2*+l4# + 22Sme<*5ffiS^ 

(Creeni, Nature Genetics. 7, 13-, 1994. 
Lonberjt., Nature, 368, 856-, 1994) „ 

(*wi74) SEici»)i»4n5t ^^^*W*^t-t m&^^^wt^^ 

(*i6«25) ills,, (^tUMiZ. 43, 68, 69, 70, 71, 72, 73) V»itli 
l~3a5g«SL««±«*ELlSAST,»ff^5» ELlSASfi (*a»114 15 21 ' 

25, 33, 34, 37, 38) >z^.itM-m^,^ t mmmv:t 
* o T ^7 X I tJKDM 4 fe- J: c; 

(*3S«51) T!R»Sn^:v0^itfl:Sfflsj„7 Wl-«Sn2Faja*(#131-3) 

it) «Wi40) '^*UcSSTM±L.cTv,x»^5+.5»*<*n*-noj 

501;, 99J(03a».C,l>TM*0^^,;„jM<DS|tb*,.i„^a^i^^,. ^ ~ 
EUSA miaurltSLf.. m-Cft*?L^:ftv^x,«»(Kirkegaard « Pe 
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rry Laboratories Inc., 01-18-03)^®^ t> 25^l^T5XFBS<£-^tlQ L/cPBST'^ 
^ L fzlfuf^Un^Ua^fz 0 Kjut^i^^- -t' :^fitn: -7^7.1 gmW (K i rkegaard 
& Perry Laboratories Inc., 074-1803)^iD^^ TMBZ<£:gM t L> 450 nm<D^^ 
^^S'J^LfCo ffi^$n/c-7't;;^IgM(7 ^ > v^x 03081D) '^U^tLB: 



%2m. ^:^'^-^^7s^<0-^^X\gm^ (ELISA) 





I gM (mg/l) 
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ee ^ij m 

: 1 

miKDM:^ : 2 0 
TGGAAGGTGG ATAACGCCCT 

20 

mm^- : 2 

@e?'JO:i$ : 2 2 
TCATTCTCCT CCAACAHAG CA 

22 

KJiJ#-t : 3 
E^iJ©5$ : 2-1 

E^'J^Sli Mtb©:^^ ^^DNA 
TGTAGGCGAC CTGGAGCCTT G 

21 

6e?'J#^ : 4 

9 0 
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im<DM:^ : 2 1 

nCACAACTC ACCTGGACTA C 

E?iJ#-t : 5 
E3?ijO^$ : 2 0 

hi^^D V- : mm 
mi\omm ftkcMs? ^^dna 

CTCTCCTGCA GGGCCAGTCA 
: 6 

BejiJ©^$ : 2 2 
le^ijOM : 

TGCTGATGGT GACAGTGAAC TC 

Be?iJ#-t : 7 
ie?iJOg$ : 2 0 

mnom. : it®? 
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ACTCAGGCCA TTAGCAGTGC 

20 

: 8 

@E?iJOg$ : 2 0 
GCTGCTGATG GTGAGAGTGA 

20 

mm^ : 9 

miKDM:!^ : 2 0 
h .t° n i; - : gij>(^ 
TCGTGGCTGA AAGCTAAGAA 

20 

6e?'i#-t : 1 0 
: 2 0 

h ^ n - : it||<[^ 
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CCAGAACAAT GGTGTCATTA 

E^iJ#-t : 1 1 
mWM:^ : 2 0 

mnom : 
mo^ : 

w.n(Dmm : f&oM^ ^^dna 

TCCAGGTTCT GCAGAGCAAG 

ie^'J#-t : 1 2 
Se?lJO:l$ : 2 0 

lE^iJOSH : ikom^ ^^DNA 

TGTAGTTGGA GGCCATGTCC 

ie?ij#-t : 1 3 
Se?ijO:g$ : 2 0 
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CCCCACCCAT CATCCAGTAC 20 



: 1 4 
ie?lJO^$ : 2 0 

mfiom : i^i^ 

@e^ij©aii : flfecD» .^^DNA 
GCCCTCAGAA GACGAAGCAG . . 



20 



Se?'J#^ : 1 5 
KJij©S$ : 2 2 

Se^'Joam : ftfeOM ^^DNA 

GAGAGTTGCA GAAGGGGTCA CT 

iejfJU-t : 1 6- 
SE^iJOS^ : 2 2 
lE^iJOM : mm 
m<D^ : -*|| 

K^'Joam : ftfecDMS! ^^DNA 
GGAGACCACC AAACCCTCCA AA 



22 



22 
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iE?iJ#v : 1 7 
iEJiJ©^^ : 2 0 

mom : 
mm 

GGCTATGGGC ACCTGGGCTG 

mm^ : 1 8 

eS^iJ®^^ : 2 2 
ee^lJCDS : 

CAGAGACACA GGCACGTAGA AG 

mm^ : 1 9 

mnOM:^ : 2 0 

m^iom : ^K- 

II©IJ[ : 

le^'JO^m : ■ffeO^K ^^DNA 

TTAAGGGTCA CCCAGAGACT 

BE^iJ#-t : 2 0 
iS3'iJ®g$ : 2 0 
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22 
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mom : -:^m 
mm 

TGTAGnCGA GGCCATGTCC 

20 

KJiJ#-t : 2 1 
Se?iJ®^$ : 2 0 

CAAAAAGTCC AACGCTATCA 

20 

Se^iJ#-t : 2 2 
eEJiJO:i$ : 2 0 

GCCCTCAGAA GACGAAGCAG 

20 

: 2 3 
52J'J©S$ : 2 0 

mowi. : 

9 6 



wo 97/07671 



PCT/JP96/02427 



TCGTTCCTGT CGAGGATGAA 

Be?ii#-^ : 2 4 
W.n<DM:^ : 2 0 

m<D^ : -*M 

mmomm ftko^ss ^^dna 

TCACTCCGAA GCTGCCTHC 

mm^ : 2 5 

ie^iJO:^$ : 2 1 
Se^iJOM : 

atgtacagga tgcaactcct c 

B£?|J#^ : 2 6 
iE^'J©g$ : 2 0 
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TCATCTCTAA ATCCAGCAGT 

20 

mm^ : 2 7 

SEJ'JCDg^ : 2 0 
GATCCCATCG CAGCTACCGC 

20 

ie^'J#-^ : 2 8 
iEJiJ®:g$ : 2 0 

mom : 

TTCGCCGAGT AGTCGCACGG 

20 

mm^- : 2 9 

iejiJ©:S$ : 2 2 
S2?iJ©S : 

EJ'Joa^ : ffe®^K ^^DNA 
GATGAACTAG TCCAGGTGAG TT 

22 

9 8 
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BS^iJ#-t : 3 0 
mWM:^ : 2 2 

mwm : 

E5^iJ©ail : ftkOMK ^^DNA 

CCTTTTGGCT TCTACTCCTT CA 22 

mm^ : 3 1 

W.n<Z>M:^ : 2 0 

E^ijOS^ : ftfe©:^®^ ^^DNA 

ATACAGGGTA CCCACTCTGG 20 

Se?iJ#-^ : 3 2 
Be^iJO:^^ : !2 -0 
K^'JOM : 
: 

ee^ijOM^ : ftfeO^M ^^DNA 

AACCAGGTAG GTTGATATGG 20 
: 3 3 
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mi\(DSi^ : 2 0 

mil 

AAGTTCCTGT GATGTCAACC 

20 

mm^- : 3 4 
SSJijOg$ : 2 0 

mm 

TCATCAGCAG ATTAAACCCG 

20 

Se^i#^ : 3 5 
Be^'JO^^ : 2 0 
le^iJOM : 

mom : -:$im: 
m^iomm-.i&cDm ^mm 

TGTGAAGGAG CACCAGGTGT 

20 

ie^'J#-^ : 3 6 

m^KOM:^ : 2 0 



1 0 0 
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TGTAGGGGTT GACAGTGACA 

: 3 7 
le^ijOg^ : 2 0 

CTGAGAGATG CCTCTGGTGC 

ee^ii#-i- : 3 8 

ie^iJCD^$ : 2 0 

GGCGGTTAGT GGGGTCTTCA 

Se?iJ#-t : 3 9 
Se^ijOg^ : 2 0 

mo^ : 
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GGTGTCCTGG AACTCAGGCG 

20 

iej'J#^ : 4 0 
E^'J©§$ : 2 0 
^mom : fei? 

CTGGTGCAGG ACGGTGAGCA 

20 

mim^- .-4 1 
6e^'J®S$ : 2 0 

^m<Dm : 
mm 

GCATCCTGAC CGTCTCCGAA 

20 

mm^ : 4 2 

i£J'JO^$ : 2 0 

mmcDmm'.mom ^mm 
mi] 



1 0 2 
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GCGTCAGTAG CAGGTGCCAG 

nm^^ : 4 3 

W,^i](DM:^ : 2 0 

@S?|J©S^ : fikOMK ^^DNA 
AGTGAGATAA GCAGTGGATG 
Se?iJ#-t : 4 4 

ae^jog^ : 2 0 
lloiS: : 

CTTGTGCTAC TCCCATCACT 

a£^ij#-t : 4 5 • 
Be^iJO^^ : 2 1 

h^fxDv'- : mm 
mmmm : 'fkomm. ^^dna 

TTGTATTTCC AGGAGAAAGT G 
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20 



20 
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iE?'J#-t : 4 6 
ie^'J©^^ : 2 0 

IJOtJ: : 

GGAGACGAGG GGGAAAAGGG 

20 

E?'J#-t : 4 7 
Be?iJ©5$ : 2 7 

ATGGACTGGA CCTGGAGGRT CYTCTKC 

27 

Be^iJ#-t : 4 8 
SEJ|J©5$ : 2 7 

ATGGAGYTTG GGCTGASCTG GSHTYT 

27 

mm^- : 4 9 

Se^'JOg^ : 2 7 



1 0 4 
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m(D^ : 

ATGRAMMWAC TKTGKWBCWY SCTYCTG 
ie^"J#-^ : 5 0 

mnoM:^ : 2 0 

CAGACGCAGT TCCAGATTTC 

Se?iJ#-t : 5 1 
ie?iJO^$ : 2 0 

mwomm m^mm ^^dna 
tgggatagaa gttattcagc 

@e?ij#^ : 5 2 
: 2 0 

mmom : 

: 
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27 



20 



1 0 5 
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mm 

ATGCACATGR RRDYCCHVGY KCASCTT 

SEJiJ#-t : 5 3 
Se^'JOg^ : 2 8 

mmom 

mmomm'.mo^m ^mm 
mm 

CCAAGCTTCA CGAGAAAGTC ATGGAGTC 

mm^^ : 5 4 
mm(D^^ : 2 8 
mmom : mm 

mmomm-.j^kom ^mm 
mm 

CCAAGCTTAG GCAGCCAACG GCCACGCT 

mm^^ : 5 5 

ie?'J®fi$ : 2 8 
E^iJOS : 

mmcDmm-.mom ^^dna 
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27 



1 0 6 
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CCAAGCTTCA CAGGCAGTTC CAGATTTC 

Se^iJ#-t : 5 6 
iE^lJO:i$ : 2 8 

mom : 

m^KDrnm momm ^^dna 
gggaattcgg gtagaagtca ctgatcag 

: 5 7 
SejiJOS^ : 2 8 
lejiJOM : 
: 

GGGAATTCGG GTAGAAGTCA CTTATGAG 

K.^iJ.S^ : 5 8- 
K?'J©g$ : 2 8 
lE^ijOM : 

mwrnm-.m^i^m ^^dna 

GGGAATTCGG GTAGAAGTCA CTTACGAG 



1 0 7 
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mm^ : 5 9 

Sej'JOg$ : 6 0 



ACCTTCATCO TCCTCTTCCT CCTCACCCTC TTCTACAGCA CCACCCTCAC 



CCTCTTCAAG 



sejij#-t : 6 0 
mms:^ : 6 0 



TGATGCTGCA CCAACTGTAT CCATCTTCCC ACCATCCAGT GAGCAGTTAA 



CATCTGGAGG 



nmwr^ : 6 1 

Se^>J®^$: : 2 2 
fJO^ : -:^|| 

CTGGGGTGAG CCGGATGTTT TG 

: 6 2 
SejiJCDg^ : 2 2 
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h rfi □ - : ill^t^ 
CCAACCCAGC TCAGCCCAGT TC 



1 0 g 
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14. ^-y^l^h hl/tl7!)^ii?LS;tlT*-Sft5j^£D|SfflmiiIieigo;5FSo 

16. m*OfEfflm2lMlCietg©:^}4{Cj;t)f^g/t--5,C<!:;{?<-e^. ^-^fctltl^ 

17. ^y^#t hM^f^i!!-r€./cJ6©lt3}^©iBfflmi6rifetfe(D5^-fb^tltt^{S 



18. m^ommm i iifej:^'^ 3 II~ml5Il©l^f'n;i^-Iucleig©^^^c j: ^) 
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23. »*OMfflS21,E«oa^i 

28. *^^^'C«tt'.-^»*<a»-,*JIS*„MBm255~S27,<.„t-n*,- 

30. m%mmmi<t Ffe*T*5a*oiEfflS29iiE«Sfflsa 
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